
D
E
S
IG
N
A
N
D
IM
P
L
E
M
E
N
T
A
T
IO
N

O
F

A
T
A
C
T
IC
A
L
G
E
N
E
R
A
T
O
R

F
O
R
T
U
R
K
IS
H
�

A
F
R
E
E
C
O
N
S
T
IT
U
E
N
T
O
R
D
E
R
L
A
N
G
U
A
G
E

a
t
h
e
s
is

s
u
b
m
it
t
e
d
t
o
t
h
e
d
e
p
a
r
t
m
e
n
t
o
f
c
o
m
p
u
t
e
r
e
n
g
in
e
e
r
in
g

a
n
d
in
f
o
r
m
a
t
io
n
s
c
ie
n
c
e

a
n
d
t
h
e
in
s
t
it
u
t
e
o
f
e
n
g
in
e
e
r
in
g
a
n
d
s
c
ie
n
c
e

o
f
b
il
k
e
n
t
u
n
iv
e
r
s
it
y

in
p
a
r
t
ia
l
f
u
l
f
il
l
m
e
n
t
o
f
t
h
e
r
e
q
u
ir
e
m
e
n
t
s

f
o
r
t
h
e
d
e
g
r
e
e
o
f

m
a
s
t
e
r
o
f
s
c
ie
n
c
e

B
y

D
ilek

Z
ey
n
ep

H
a
k
k
a
n
i

J
u
ly�

�
�
�
�



ii

I
certify

th
at

I
h
ave

read
th

is
th

esis
an

d
th

at
in

m
y

op
in

�

ion
it

is
fu

lly
ad

eq
u
ate�

in
scop

e
an

d
in

q
u
ality�as

a
th

esis

for
th

e
d
egree

of
M

aster
of

S
cien

ce�

D
r�

K
em

al
O

�
azer

�P
rin

cip
al

A
d
v
isor�

I
certify

th
at

I
h
ave

read
th

is
th

esis
an

d
th

at
in

m
y

op
in

�

ion
it

is
fu

lly
ad

eq
u
ate�

in
scop

e
an

d
in

q
u
ality�as

a
th

esis

for
th

e
d
egree

of
M

aster
of

S
cien

ce�

D
r�

�Ilyas
C	

i	cek
li

�C
o�ad

v
isor�

I
certify

th
at

I
h
ave

read
th

is
th

esis
an

d
th

at
in

m
y

op
in

�

ion
it

is
fu

lly
ad

eq
u
ate�

in
scop

e
an

d
in

q
u
ality�as

a
th

esis

for
th

e
d
egree

of
M

aster
of

S
cien

ce�

D
r�

H
alil

A
ltay

G

uven

ir

A
p
p
roved

for
th

e
In

stitu
te

of
E

n
gin

eerin
g

an
d

S
cien

ce�

P
rof�

D
r�

M
eh

m
et

B
aray�

D
irector

of
In

stitu
te

of
E

n
gin

eerin
g

an
d

S
cien

ce



iii

A
B
S
T
R
A
C
T

D
E
S
IG

N
A
N
D
IM

P
L
E
M
E
N
T
A
T
IO

N

O
F

A
T
A
C
T
IC
A
L
G
E
N
E
R
A
T
O
R

F
O
R
T
U
R
K
IS
H
�

A
F
R
E
E
C
O
N
S
T
IT
U
E
N
T
O
R
D
E
R
L
A
N
G
U
A
G
E

D
ile
k
Z
e
y
n
e
p
H
a
k
k
a
n
i

M
�S
�
in

C
o
m
p
u
te
r
E
n
g
in
e
e
rin

g
a
n
d
In
fo
rm

a
tio

n
S
c
ie
n
c
e

P
rin

c
ip
a
l
A
d
v
iso

r�
A
sst�

P
ro
f�
K
e
m
a
l
O
�
a
z
e
r

C
o
�a
d
v
iso

r�
A
sst�

P
ro
f�
�Ily
a
s
C�
i�c
e
k
li

J
u
ly
�
	




�

T
h
is

th
esis

d
escrib

es
a

tactical
gen

erator
for

T
u
rk

ish
�

a
free

con
stitu

en
t

or�

d
er

lan
gu

age�
in

w
h
ich

th
e

ord
er

of
th

e
con

stitu
en

ts
m

ay
ch

an
ge

accord
in

g
to

th
e

in
form

ation
stru

ctu
re

of
th

e
sen

ten
ces

to
b

e
gen

erated
�

In
th

e
ab

sen
ce

of

an
y

in
form

ation
regard

in
g

th
e

in
form

ation
stru

ctu
re

of
a

sen
ten

ce
�i�e��

top
ic�

focu
s�

b
ack

grou
n
d
�

etc���
th

e
con

stitu
en

ts
of

th
e

sen
ten

ce
ob

ey
a

d
efau

lt
ord

er�

b
u
t

th
e

ord
er

is
alm

ost
freely

ch
an

geab
le�

d
ep

en
d
in

g
on

th
e

con
strain

ts
of

th
e

tex
t

�
ow

or
d
iscou

rse�
W

e
h
ave

u
sed

a
recu

rsively
stru

ctu
red

�
n
ite

state
m

a�

ch
in

e
for

h
an

d
lin

g
th

e
ch

an
ges

in
con

stitu
en

t
ord

er�
im

p
lem

en
ted

as
a

righ
t�

lin
ear

gram
m

ar
b
ack

b
on

e�
O

u
r

im
p
lem

en
tation

en
v
iron

m
en

t
is

th
e

G
en

K
it

sy
s�

tem
�

d
evelop

ed
at

C
arn

egie
M

ellon
U

n
iv

ersity

C

en
ter

for
M

ach
in

e
T

ran
slation

�

M
orp

h
ological

realization
h
as

b
een

im
p
lem

en
ted

u
sin

g
an

ex
tern

al
m

orp
h
ological

an
aly

sis�gen
eration

com
p

on
en

t
w

h
ich

p
erform

s
con

crete
m

orp
h
em

e
selection

an
d

h
an

d
les

m
orp

h
ograp

h
em

ic
p
rocesses�

K
ey

w
ords�

N
atu

ral
L

an
gu

age
G

en
eration

�
F

ree
C

on
stitu

en
t

O
rd

er
L

an
gu

age�

R
ealization

�
G

ram
m

ar
T

h
eory�



iv

�O
Z
E
T

S
E
R
B
E
S
T

�O

G
E
S
IR

A
L
I
B
�IR

D
�IL

O
L
A
N
T
�U
R
K
C�
E
�IC�
�IN

Y
�U
Z
E
Y
S
E
L
�U
R
E
T
�IC
�I
T
A
S
A
R
IM

I
V
E
G
E
R
C�
E
K
L
E
S�
T
�IR
M
E
S
�I

D
ile
k
Z
e
y
n
e
p
H
a
k
k
a
n
i

B
ilg
isa

y
a
r
v
e
E
n
fo
rm

a
tik

M
�u
h
e
n
d
isli
g

i�
Y
�u
k
se
k
L
isa

n
s

T
e
z
Y
�o
n
e
tic

isi�
Y
rd
�
D
o
�c
�
D
r�

K
e
m
a
l
O
�
a
z
e
r

Y
a
rd
�m

c
�
T
e
z
Y
�o
n
e
tic

isi�
Y
rd
�
D
o
�c
�
D
r�

�Ily
a
s
C�
i�c
e
k
li

T
e
m
m
u
z
�
	




�

B
u

tezd
e�

ger	cek
le	stirim

i
serb

est

o�ge

d

uzen

in
e

sah
ip

b
ir

d
il

olan
T


u
rk

	ce
i	cin

b
ir

y

uzey

sel

uretici

su
n
u
lm

ak
tad

�r�
B

ir
c
u

m
len

in
b
ilgi

yap
�s�y

la
ilgili

h
erh

an
gi

b
ir

b
ilgin

in
�b

a	sl�k
�

od
ak

�
arka

p
lan

�
v
�b

�g��
olm

am
as�

d
u
ru

m
u
n
d
a�

t
um
ce


o�geleri


on
g
or
u

len
b
ir

s�raya
u
yarlar�

A
n
cak

b
u

s�ra�
t
um

cen
in

ak
�	s�

veya
kon

u
	sm

an
�n

s�n
�rlam

alar�n
a

g
ore
serb

et	ce
d
e�gi	seb

ilir�

O

�gelerin
s�ras�n

d
ak

i
d
e�gi	sik

lik
leri


u
ret�

m
ek

i	cin
sa�g

d
o�gru

sal
gram

er
ile

ger	cek
le	stirilm

i	s
b
ir


oz
y
in

elem
eli

son
lu

d
u
ru

m

m
ak

in
esi

k
u
llan

�lm
�	st�r�

G
er	cek

le	stirm
e

ortam
�m

�z�
C

arn
egie

M
ellon


U
n
iversitesi



C

en
ter

for
M

ach
in

e
T

ran
slation

�d
a

�C
M

U
�

C
M

T
�

geli	stirilen
G

en
K

it
sistem

id
ir�

B
i	cim

b
irim

sel
ger	cek

le	stirm
e�

d
�	sar�d

an
	ca�g�r�lan

�
som

u
t

b
i	cim

b
irim

se	cim
in

i
v
e

b
i	cim

b
irim

sel
d
e�gi	sm

eleri
sa�glayan

b
i	cim

b
irim

sel
b
ir


u
retim

sistem
i

k
u
llan

�larak

ger	cek
le	stirilm

i	stir�

A
n
ahtar

s�ozc�ukler
�

D
o�galD

il

U

retim
i�S

erb
est


O
�ge

S
�ral�D

iller�G
er	cek

le	stirm
e�

G
ram

er
T

eorisi�



v

T
o
m
y
fa
m
ily



v
i

A
C
K
N
O
W
L
E
D
G
E
M
E
N
T
S

I
am

v
ery

gratefu
l

to
m

y
co�ad

v
isors�

A
ssistan

t
P

rofessor
K

em
al

O
�
azer

an
d

A
ssistan

t
P

rofessor
�Ilyas

C	
i	cek

li�
w

h
o

h
ave

p
rov

id
ed

in
valu

ab
le

gu
id

an
ce

d
u
rin

g

th
is

stu
d
y�

I
w

ou
ld

lik
e

to
th

an
k

to
A

ssistan
t

P
rofessor

K
em

al
O

�
azer

for
p
rov

id
in

g
m

e

a
stim

u
latin

g
research

en
v
iron

m
en

t�
H

is
in

stru
ction

w
ill

b
e

th
e

closest
an

d
m

ost

im
p

ortan
t

referen
ce

in
m

y
fu

tu
re

research
�

I
w

ou
ld

also
lik

e
to

th
an

k
A

ssoc�
P

rof�
H

alil
A

ltay
G


uven
ir

for
h
is

valu
ab

le

com
m

en
ts�

an
d

gu
id

an
ce

on
th

is
th

esis�

I
w

ou
ld

like
to

th
an

k
D

r�
B

ery
l

H
o�

m
an

of
U

n
iv

ersity
of

E
d
in

b
u
rgh

�
C

en
tre

for
C

ogn
itiv

e
S
cien

ce�
for

h
er

k
in

d
com

m
en

ts
on

certain
asp

ects
an

d
p
resen

tation

of
th

is
w

ork
�

T
h
is

research
h
as

b
een

su
p
p

orted
in

p
art

b
y

a
N

A
T

O
S
cien

ce
for

S
tab

ility
P

ro
ject

G
ran

t
T

U

L

A
N

G
U

A
G

E
�

I
w

ou
ld

like
to

th
an

k
to

m
y

fam
ily�

I
am

very
gratefu

l
for

th
eir

m
oral

su
p
p

ort

an
d

h
op

e�giv
in

g�
I

w
ou

ld
lik

e
to

th
an

k
every

b
od

y
w

h
o

h
as

in
som

e
w

ay
con

�

trib
u
ted

to
th

is
stu

d
y

b
y

len
d
in

g
m

e
m

oral�
tech

n
ical

an
d

in
tellectu

al
su

p
p

ort�

in
clu

d
in

g
m

y
sister

S
elin

H
ak

kan
i

an
d

m
y

colleagu
es

B
ilge

S
ay�

Y

u
cel

S
ay

g�n
�

K
em

al

U

lk

u�

A
�

K
u
rtu

lu
	s

Y
oru

lm
az�

G

ok

h
an

T

ur

an
d

m
an

y
oth

ers
w

h
o

are
n
ot

m
en

tion
ed

h
ere

b
y

n
am

e�

F
in

ally�
I

w
ou

ld
like

to
th

an
k

to
M

r�
G


ok
h
an

T

ur

again
�

for
alw

ay
s

b
ein

g
w

ith

m
e�



C
o
n
te
n
ts

	
In
tro

d
u
c
tio

n
	

���
O

verv
iew

of
th

e
T

h
esis

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�
N
a
tu
ra
l
L
a
n
g
u
a
g
e
G
e
n
e
ra
tio

n
�

���
S
trategic

G
en

eration
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

���
T

actical
G

en
eration

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

���
S
cop

e
of

O
u
r

W
ork

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�
T
u
rk
ish

	
�

���
In

form
ation

S
tru

ctu
re

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
S
im

p
le

S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
P

red
icativ

e
S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
E

x
isten

tial
S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
A

ttrib
u
tiv

e
S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
C

om
p
lex

S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
N

ou
n

P
h
rases

in
T

u
rk

ish
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
S
p

eci�
ers

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

v
ii



C
O
N
T
E
N
T
S

v
iii

�����
M

od
i�

ers
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
C

lassi�
ers

an
d

th
e

H
ead

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
D

e�
n
iten

ess�
S
p

eci�
city�

an
d

R
eferen

tiality
�
�
�
�
�
�
�
�
�

��

�����
M

u
ltip

le
S
p
eci�

ers
an

d
M

od
i�

ers
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
S
en

ten
tial

C
lau

ses
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
A

cts
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
F

acts
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
A

d
verb

ials
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
G

ap
p

ed
S
en

ten
tial

C
lau

ses
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�
G
e
n
e
ra
tio

n
o
f
T
u
rk
ish

S
e
n
te
n
c
e
s

�
�

���
T

h
e

A
rch

itectu
re

of
th

e
G

en
erator

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
A

p
p
roach

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
S
im

p
le

S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
C

om
p
lex

S
en

ten
ces

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
G

en
eratin

g
N

ou
n

P
h
rases

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
G

ram
m

ar
A

rch
itectu

re
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
G

en
K

it
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�����
E

x
am

p
le

R
u
les

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
In

terfacin
g

w
ith

M
orp

h
ology

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
C

om
p
arison

W
ith

R
elated

W
ork

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

�
E
x
a
m
p
le
O
u
tp
u
ts

a
n
d
F
u
tu
re

W
o
rk

�
�



C
O
N
T
E
N
T
S

ix

���
E

x
am

p
le

O
u
tp

u
ts

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
F

u
tu

re
W

ork
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

���

�
C
o
n
c
lu
sio

n
s

	
	
�

A
A
L
ist

o
f
S
u
�
x
e
s
M
a
k
in
g
A
d
v
e
rb
ia
ls

	
	
�

B
G
a
p
p
e
d
S
e
n
te
n
tia

l
C
la
u
se
s

	
	
�

C
E
x
a
m
p
le
s
fro

m
C
o
m
p
u
te
r
M
a
n
u
a
ls

	
�
�



L
ist

o
f
F
ig
u
r
e
s

���
T

h
e

ou
tlin

e
of

th
e

m
ach

in
e

tran
slation

p
ro

ject�
�
�
�
�
�
�
�
�
�
�
�

�

���
A

p
ictu

re
for

d
em

on
stratin

g
th

e
ev

en
t

of
A

li�s
giv

in
g

th
e

b
ook

to

A
h
m

et�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

���
T

h
e

u
sage

of
a

tactical
gen

erator
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
T

h
e

in
terface

of
ou

r
tactical

gen
erator

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
T

h
e

stru
ctu

re
of

th
e

n
ou

n
p
h
rase

in
����

�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
T

h
e

classi�
cation

of
sen

ten
tial

clau
ses

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
T

h
e

�
n
ite

state
m

ach
in

e
for

giv
in

g
th

e
ou

tlin
e

of
a

gram
m

ar
for

th
e

sim
p
le

d
om

ain
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
T

h
e

�
n
ite

state
m

ach
in

e
for

p
red

icative
sen

ten
ces

�P
art

I��
�
�
�
�

��

���
T

h
e

�
n
ite

state
m

ach
in

e
for

p
red

icative
sen

ten
ces

�P
art

II��
�
�
�
�

��

���
T

ran
sition

s
d
on

e
to

gen
erate

th
e

ex
am

p
le

sen
ten

ce�
�
�
�
�
�
�
�
�

��

���
T

h
e

�
n
ite

state
m

ach
in

e
for

ex
isten

tial
sen

ten
ces�

�
�
�
�
�
�
�
�
�

��

���
T

h
e

�
n
ite

state
m

ach
in

e
for

attrib
u
tive

sen
ten

ces�
�
�
�
�
�
�
�
�
�

��

���
T

h
e

h
ierarch

y
of

su
b
ty

p
es

of
c�n

am
e

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

x



L
I
S
T
O
F
F
IG
U
R
E
S

x
i

���
T

ran
sition

s
from

state
�

to
state

�
of

ou
r

�
n
ite

state
m

ach
in

e
for

gen
eratin

g
p
red

icativ
e

sen
ten

ces�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��

���
F

u
tu

re
w

ork
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

���



x
ii

L
ist

o
f
A
b
b
r
e
v
ia
tio

n
s

�S
G

�
�S

G
�

�S
G

�
rst�

secon
d
�

th
ird

p
erson

sin
gu

lar

�P
L

�
�P

L
�

�P
L

�
rst�

secon
d
�

th
ird

p
erson

p
lu

ral

P
�S

G
�

P
�S

G
�

P
�S

G
�
rst�

secon
d
�

th
ird

p
erson

sin
gu

lar
p

ossessive

P
�P

L
�

P
�P

L
�

P
�P

L
�
rst�

secon
d
�

th
ird

p
erson

p
lu

ral
p

ossessiv
e

A
B

IL
IT

Y
p

ositive
p

oten
tial

��
yA

bIl�

A
B

L
ab

lativ
e

��
dA

yn
�

A
C

C
accu

sative
��

yH
�

A
D

V
B

ad
verb

ial
con

version

A
O

R
aorist

�p
ositiv

e�
�
A
r

an
d
�
H
r�

n
egativ

e�
�
z�

C
O

P
U

L
A

cop
u
la

��
dIr�

C
O

N
D

con
d
ition

al
��

sA
�

D
A

T
d
ative

��
yA

�

F
U

T
fu

tu
re

��
yA

cA
k�

G
E

N
gen

itiv
e

��
n
H
n
�

IN
F

in
�
n
itiv

e
��

m
A
k�

L
O

C
locative

��
dA

�

N
E

G
verb

al
n
egative

��
m
A

�

P
A

R
T

p
articip

le
con

version

P
A

S
T

p
ast

��
dH

�

P
L

U
n
ou

n
p
lu

ral
��

lA
r�

P
R

G
p
rogressive

��
Iyor�

Q
U

E
S

yes�n
o

q
u
estion

�m
H

�

R
E

L
relativ

ization
��

ki�



C
h
a
p
te
r
�

In
tr
o
d
u
c
tio

n

N
atu

ral
L

an
gu

age
P

rocessin
g

�N
L

P
�

is
a

research
area

w
h
ich

in
vestigates

com
�

p
u
tation

al
sy

stem
s

th
at

an
aly

ze�
u
n
d
erstan

d
�

p
rocess�

an
d

p
rod

u
ce

n
atu

ral
lan

�

gu
age�

E
very

N
L

P
sy

stem
h
as

on
e

or
b

oth
of

th
e

follow
in

g
su

b
sy

stem
s�

�
P
a
rse

r�
a

com
p

on
en

t
w

h
ich

an
aly

zes
n
atu

ral
lan

gu
age

sen
ten

ces�
an

d
con

�

verts
th

em
in

to
rep

resen
tation

s
th

at
can

fu
rth

er
b

e
p
rocessed

b
y

th
e

com
�

p
u
ter�

�
G
e
n
e
ra
to
r�

a
com

p
on

en
t

w
h
ich

p
rod

u
ces

n
atu

ral
lan

gu
age

sen
ten

ces
from

com
p
u
ter

in
tern

al
rep

resen
tation

s�

S
om

e
ap

p
lication

s
of

N
L

P
sy

stem
s

are�
m

ach
in

e
tran

slation
sy

stem
s�in

terfaces

to
d
atab

ase
sy

stem
s�

sp
eech

u
n
d
erstan

d
in

g
an

d
p
rod

u
ction

sy
stem

s�
an

d
tex

t

sk
im

m
in

g
sy

stem
s�

In
a

m
ach

in
e

tran
slation

sy
stem

�
th

e
com

p
u
ter

an
aly

zes
a

given
tex

t
in

on
e

lan
gu

age
�called

th
e

sou
rce

lan
gu

age��
an

d
th

en
p
rod

u
ces

th
e

tran
slation

of
th

is
tex

t
in

an
oth

er
lan

gu
age

�called
th

e
target

lan
gu

age��
T

h
e

p
rod

u
ction

of
tex

t
in

th
e

target
lan

gu
age

is
d
on

e
b
y

a
n
atu

ral
lan

gu
age

gen
eration

�N
L

G
�

sy
stem

�
In

tran
sfer�b

ased
m

ach
in

e
tran

slation
�

th
e

gen
eration

sy
stem

is

a
tactical

gen
erator�

N
L

G
sy

stem
s

also
p
rod

u
ce

th
e

resu
lts

of
th

e
q
u
eries

in
a

n
atu

ral
lan

gu
age

in
N

L
P

in
terfaces

to
d
atab

ase�
an

d
th

e
su

m
m

aries
of

an
aly

zed

tex
t

in
tex

t
sk

im
m

in
g

sy
stem

s�

�



C
H
A
P
T
E
R
�
�
IN
T
R
O
D
U
C
T
IO
N

�

A
s

a
com

p
on

en
t

of
a

large�scale
p
ro

ject
on

n
atu

ral
lan

gu
age

p
rocessin

g
for

T
u
rk

ish
�

w
e

h
ave

u
n
d
ertak

en
th

e
d
ev

elop
m

en
t

of
a

tactical
gen

erator�
T

h
is

tacti�

cal
gen

erator
can

b
e

u
sed

in
m

ach
in

e
tran

slation
ap

p
lication

s�
or

in
oth

er
n
atu

ral

lan
gu

age
gen

eration
sy

stem
s

togeth
er

w
ith

a
strategic

gen
erator�

W
e

cu
rren

tly
p
lan

to
u
se

th
is

tactical
gen

erator
in

p
rototy

p
e

tran
sfer�b

ased

h
u
m

an
�assisted

m
ach

in
e

tran
slation

sy
stem

from
E

n
glish

to
T

u
rk

ish
�

T
h
e

an
al�

y
sis

of
th

e
E

n
glish

sen
ten

ces
is

d
on

e
b
y

an
E

n
glish

an
aly

sis
com

p
on

en
t�

T
h
e

tran
sfer

com
p

on
en

t
tran

sfers
th

e
ou

tp
u
t

of
th

e
E

n
glish

an
aly

zer�
a

rep
resen

ta�

tion
for

an
E

n
glish

sen
ten

ce�
in

to
a

rep
resen

tation
for

a
T

u
rk

ish
sen

ten
ce�

T
h
e

tacticalgen
erator�

th
en

�
gen

erates
th

e
su

rface
form

of
th

e
T

u
rk

ish
sen

ten
ce�w

h
ich

is
th

e
tran

slation
of

th
e

in
p
u
t

sen
ten

ce
in

to
T

u
rk

ish
�

A
n

ou
tlin

e
of

th
is

sy
stem

is
giv

en
in

F
igu

re
����

F
or

ex
am

p
le�

if
th

e
E

n
glish

sen
ten

ce
�T

h
e

m
an

w
an

ted
to

read
th

e
b

ook
�

is
given

as
in

p
u
t

to
th

e
E

n
glish

an
aly

sis
com

p
on

en
t�

it
p
rod

u
ces

th
e

follow
in

g
case�fram

e
rep

resen
tation

� �

�������������������������������������������

s
�f
o
r
m

�
n
ite

c
l
a
u
s
e
�t
y
p
e

p
red

ica
tiv

e

v
o
ic
e

a
ctiv

e

s
p
e
e
c
h
�a
c
t

d
ecla

ra
tiv

e

v
e
r
b

���
r
o
o
t

w
a
n
t

t
e
n
s
e

p
a
st

a
g
r

�
sg ���

a
r
g
u
m
e
n
t
s

��������������������������

s
u
b
je
c
t �

r
o
o
t

m
a
n

d
e
f
in
it
e

�

�

o
b
je
c
t

��������������������

s
�f
o
r
m

in
f

c
l
a
u
s
e
�t
y
p
e

p
red

ica
tiv

e

v
o
ic
e

a
ctiv

e

s
p
e
e
c
h
�a
c
t

d
ecla

ra
tiv

e

v
e
r
b

h
r
o
o
t

rea
d i

a
r
g
u
m
e
n
t
s

�������
s
u
b
je
c
t �

r
o
o
t

m
a
n

d
e
f
in
it
e

�

�

o
b
je
c
t

�
r
o
o
t

b
o
o
k

d
e
f
in
it
e

�

� ������� �������������������� �������������������������� �������������������������������������������
�W

e
u
se

th
e
case�fra

m
e
rep

resen
tation

as
a
com

p
u
ter

in
tern

al
rep

resen
tation

�
A

case�fram
e

is
a
com

m
on

rep
resen

ta
tion

fo
r
cap

tu
rin

g
th
e
p
red

ication
�
argu

m
en
ts�

an
d
a
d
ju
n
cts

in
volved

in
a
sen

ten
ce�

W
e
g
ive

th
e
d
eta

ils
o
f
ou

r
case�fram

es
in

C
h
ap

ter
��



C
H
A
P
T
E
R
�
�
IN
T
R
O
D
U
C
T
IO
N

�

T
u

rk
ish

T
actical 

G
en

erator

T
urkish S

entence

P
R

O
T

O
T

Y
P

E
  M

T
  A

P
P

L
IC

A
T

IO
N

E
nglish S

entence

E
nglish C

ase-fram
e

T
ransferT

urkish C
ase-fram

e

E
nglish 

A
nalysis

F
igu

re
����

T
h
e

ou
tlin

e
of

th
e

m
ach

in
e

tran
slation

p
ro

ject�



C
H
A
P
T
E
R
�
�
IN
T
R
O
D
U
C
T
IO
N

�

A
s

can
b

e
seen

ab
ove�

th
is

case�fram
e

h
as

th
e

featu
res�

v
e
r
b

�
to

cap
tu

re

th
e

p
red

ication
�

an
d
a
r
g
u
m
e
n
t
s�

to
cap

tu
re

th
e

argu
m

en
ts�

T
h
e

ob
ject

of
th

e

sen
ten

ce
ab

ove
is

also
a

sen
ten

tial
clau

se�
so

th
e

valu
e

of
th

e
o
b
je
c
t

featu
re

is
a

stru
ctu

re
very

sim
ilar

to
th

e
case�fram

e�

T
h
e

tran
sfer

com
p

on
en

t
con

verts
th

is
case�fram

e
in

to
an

oth
er

case�fram
e

rep
�

resen
tin

g
a

T
u
rk

ish
sen

ten
ce�

w
h
ich

is
th

e
follow

in
g

case�fram
e�

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
i
s
t
e
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
�

�
a
r
g

�
�
s
�
f
o
r
m
i
n
f
�
i
n
d
�
a
c
t
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b



C
H
A
P
T
E
R
�
�
IN
T
R
O
D
U
C
T
IO
N

�

�
�
r
o
o
t
�
o
k
u
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

T
h
en

th
e

tactical
gen

erator
gen

erates
th

e
T

u
rk

ish
sen

ten
ce

�A
d
am

k
itab

�
ok

u
m

ak

isted
i��

from
th

is
case�fram

e�
D

u
rin

g
th

is
gen

eration
p
rocess�

it
u
ses

a
T

u
rk

ish

gram
m

ar
an

d
lex

icon
�an

d
im

p
oses

th
e

righ
t

w
ord

ord
er

an
d

gen
erates

th
e

relevan
t

m
orp

h
ological

featu
res�

T
u
rk

ish
�

ou
r

target
lan

gu
age�

can
b

e
con

sid
ered

as
a
su
bject�object�verb

�S
O

V
�

lan
gu

age�
in

w
h
ich

con
stitu

en
ts

can
ch

an
ge

ord
er

rath
er

freely�
at

certain
p
h
rase

lev
els�d

ep
en

d
in

g
on

th
e

con
strain

ts
of

tex
t

�
ow

or
d
iscou

rse�
T

h
is

con
stitu

en
t

or�

d
er

freen
ess

com
es

from
th

e
fact

th
at

th
e

m
orp

h
ology

of
T

u
rk

ish
en

ab
les

m
orp

h
o�

logical
m

ark
in

gs
on

th
e

con
stitu

en
ts

to
ex

p
ress

th
eir

gram
m

atical
roles

w
ith

ou
t

rely
in

g
on

th
eir

ord
er�

T
o

d
evelop

a
tactical

gen
erator

for
T

u
rk

ish
�

w
e

h
ave

u
sed

a
recu

rsively
stru

c�

tu
red

�
n
ite

state
m

ach
in

e�
w

h
ich

h
an

d
les

con
stitu

en
t

ord
er

ch
an

ges�
A

s
th

e
su

r�

face
con

stitu
en

t
ord

er
is

alm
ost

freely
ch

an
geab

le
d
ep

en
d
in

g
on

th
e

con
strain

ts
of

th
e

tex
t

�
ow

or
d
iscou

rse�
th

ese
con

strain
ts

ob
tain

ed
from

th
e

in
form

ation
stru

c�

tu
res

in
th

e
case�fram

es
of

th
e

sen
ten

ces
to

b
e

gen
erated

gu
id

e
th

e
gen

erator
to

em
it

th
e

p
rop

er
w

ord
ord

er�
In

th
e

ab
sen

ce
of

an
y

in
form

ation
stru

ctu
re�

th
e

con
stitu

en
ts

of
th

e
sen

ten
ce

ob
ey

a
d
efau

lt
ord

er�



C
H
A
P
T
E
R
�
�
IN
T
R
O
D
U
C
T
IO
N

�

O
u
r

im
p
lem

en
tation

en
v
iron

m
en

t
is

th
e

G
en

K
it

gen
eration

sy
stem

 ��!�
d
e�

velop
ed

at
C

arn
egie

M
ellon

U
n
iv

ersity

C

en
ter

for
M

ach
in

e
T

ran
slation

�
M

or�

p
h
ological

realization
h
as

b
een

im
p
lem

en
ted

u
sin

g
an

ex
tern

al
m

orp
h
ological

an
aly

sis�gen
eration

com
p

on
en

t
w

h
ich

p
erform

s
con

crete
m

orp
h
em

e
selection

an
d

h
an

d
les

m
orp

h
ograp

h
em

ic
p
rocesses�

�
��

O
v
e
r
v
ie
w
o
f
th
e
T
h
e
sis

T
h
e

ou
tlin

e
of

th
e

th
esis

is
as

follow
s�

C
h
ap

ter
�

d
escrib

es
b
rie�

y
N

atu
ral

L
an

�

gu
age

G
en

eration
�

an
d

its
p
h
ases

�tex
t

p
lan

n
in

g�
sen

ten
ce

p
lan

n
in

g�
an

d
real�

ization
��

an
d

th
e

scop
e

of
ou

r
w

ork
�

C
h
ap

ter
�

p
resen

ts
an

ov
erv

iew
of

T
u
rk

ish

sy
n
tax

�
em

p
h
asizin

g
th

e
con

cep
ts

th
at

w
e

d
ealt

w
ith

w
h
en

d
esign

in
g

th
e

gram
�

m
ar�

C
h
ap

ter
�

d
escrib

es
ou

r
ap

p
roach

for
gen

eratin
g

T
u
rk

ish
sen

ten
ces�

togeth
er

w
ith

th
e

arch
itectu

re
of

ou
r

gram
m

ar�
W

e
also

p
rov

id
e

h
ere

a
com

p
arison

of
ou

r

w
ork

w
ith

related
w

ork
on

T
u
rk

ish
�

C
h
ap

ter
�

p
resen

ts
an

evalu
ation

of
ou

r

gram
m

ar
w

ith
som

e
ex

am
p
le

ou
tp

u
ts

of
th

e
gen

erator�
alon

g
w

ith
p
rop

osals
for

fu
tu

re
w

ork
�

C
h
ap

ter
�

con
clu

d
es

th
e

th
esis�



C
h
a
p
te
r
�

N
a
tu
r
a
l
L
a
n
g
u
a
g
e
G
e
n
e
r
a
tio

n

N
atu

ral
lan

gu
age

gen
eration

is
th

e
p
rocess

of
p
rod

u
cin

g
n
atu

ral
lan

gu
age

sen
�

ten
ces

u
sin

g
sp

eci�
ed

com
m

u
n
icative

goals
 ��!�

T
h
is

area
of

stu
d
y

in
vestigates

th
e

w
ay

com
p
u
ter

p
rogram

s
can

p
rod

u
ce

h
igh

�q
u
ality

n
atu

ral
lan

gu
age

tex
t

from

com
p
u
ter�in

tern
alrep

resen
tation

s
of

in
form

ation
 ��!�

T
h
e

n
atu

ral
lan

gu
age

gen
�

eration
p
rocess

con
sists

of
th

ree
m

ain
activ

ities
 ��!�

��
T

h
e

in
form

ation
th

at
sh

ou
ld

b
e

com
m

u
n
icated

to
th

e
u
ser

an
d

th
e

w
ay

th
is

in
form

ation
sh

ou
ld

b
e

stru
ctu

red
m

u
st

b
e

d
eterm

in
ed

�
T

h
ese�

u
su

ally

sim
u
ltan

eou
s�

task
s

are
called

as
con

ten
t
determ

in
ation

an
d
text

plan
n
in
g�

resp
ectively�

��
T

h
e

sp
lit

of
in

form
ation

am
on

g
in

d
iv

id
u
al

sen
ten

ces
an

d
p
aragrap

h
s

m
u
st

b
e

d
eterm

in
ed

�sen
ten

ce
p
lan

n
in

g��
D

u
rin

g
th

is
p
rocess�

in
ord

er
to

m
ak

e
a

sm
ooth

tex
t

�
ow

�
cohesion

devices
�su

ch
as

p
ron

ou
n
s�

to
b

e
ad

d
ed

�
sh

ou
ld

b
e

d
ictated

�

��
T

h
e

in
d
iv

id
u
al

sen
ten

ces
sh

ou
ld

b
e

gen
erated

in
a

gram
m

atically
correct

m
an

n
er

�realization
��

In
m

ost
n
atu

ral
lan

gu
age

gen
eration

sy
stem

s
th

ere
are

tw
o

d
i�

eren
t

p
arts

 ��
��!�

��
th

e
strategic

gen
erator�

w
h
ich

im
p
lem

en
ts

th
e

�
rst

tw
o

of
th

e
activ

ities
ab

ov
e�

an
d

�



C
H
A
P
T
E
R
�
�
N
A
T
U
R
A
L
L
A
N
G
U
A
G
E
G
E
N
E
R
A
T
IO
N

�

��
th

e
tactical

gen
erator�

w
h
ich

im
p
lem

ents
th

e
last

on
e

of
th

e
activ

ities
ab

ove�

In
th

e
rem

ain
in

g
of

th
is

ch
ap

ter�
w

e
p
resen

t
an

overv
iew

of
strategic

gen
eration

an
d

tactical
gen

eration
�

follow
ed

b
y

a
d
escrip

tion
of

th
e

scop
e

of
ou

r
w

ork
�

�
��

S
tr
a
te
g
ic
G
e
n
e
r
a
tio

n

A
s

in
d
icated

ab
ove�

th
e

�
rst

tw
o

activ
ities

in
n
atu

ral
lan

gu
age

gen
eration

�
th

at

of
id

en
tify

in
g

th
e

goals
th

e
u
tteran

ce
is

to
ach

ieve
an

d
p
lan

n
in

g
th

e
w

ay
th

ese

goals
m

ay
b

e
ach

ieved
�

is
called

as
strategic

gen
eration

 ��!�
F

or
ex

am
p
le�

in

ord
er

to
d
escrib

e
th

e
ev

en
t

in
th

e
p
ictu

re
in

F
igu

re
����

at
least

th
ese

�
v
e

T
u
rk

ish

sen
ten

ces
can

b
e

gen
erated

�

a
�
A
l
i
k
i
t
a
b
�
A
h
m
e
t
�
e
v
e
r
d
i
	

b
�
K
i
t
a
p
A
h
m
e
t
�
e
v
e
r
i
l
d
i
	

c
�
K
i
t
a
p
A
h
m
e
t
�
e
A
l
i
t
a
r
a
f
�
n
d
a
n
v
e
r
i
l
d
i
	

d
�
A
h
m
e
t
�
e
k
i
t
a
p
v
e
r
i
l
d
i
	

e
�
A
l
i
A
h
m
e
t
�
e
k
i
t
a
b
�
v
e
r
d
i
	

A
strategic

gen
erator

d
eterm

in
es

w
h
ich

�w
ord

s
or

con
cep

ts
an

d
�

su
rface

form
you

w
ou

ld
u
se

to
d
escrib

e
th

is
ev

en
t�

tak
in

g
in

to
accou

n
t

in
form

ation
th

at
is

m
ostly

n
ot

lin
gu

istic�
su

ch
as�

�
w

orld
k
n
ow

led
ge�

�
p
rev

iou
s

con
tex

t
in

d
iscou

rse�

�
sp

eaker
in

ten
tion

s�
etc�



C
H
A
P
T
E
R
�
�
N
A
T
U
R
A
L
L
A
N
G
U
A
G
E
G
E
N
E
R
A
T
IO
N

�

B
O

O
K

A
li

A
hm

et

F
igu

re
����

A
p
ictu

re
for

d
em

on
stratin

g
th

e
ev

en
t

of
A

li�s
giv

in
g

th
e

b
ook

to
A

h
m

et�

�
��

T
a
c
tic
a
l
G
e
n
e
r
a
tio

n

T
h
e

tactical
gen

erator�
realizes�

as
lin

ear
tex

t�
th

e
con

ten
ts

of
a

sen
ten

ce
w

h
ich

are
sp

eci�
ed

u
su

ally
u
sin

g
som

e
k
in

d
of

a
featu

re
stru

ctu
re�

T
h
is

featu
re

stru
ctu

re

can
b

e
gen

erated
b
y

a
h
igh

er
lev

elp
rocess

su
ch

as
a

strategic
gen

erator
or

tran
sfer

p
ro

cess
in

m
ach

in
e

tran
slation

ap
p
lication

s�
as

d
em

on
strated

in
F

igu
re

����
In

th
is

p
rocess

a
gen

eration
gram

m
ar

an
d

a
gen

eration
lex

icon
are

u
sed

�

A
n
atu

ral
lan

gu
age

gram
m

ar
is

a
form

al
d
ev

ice
for

d
e�

n
in

g
th

e
relation

b
e�

tw
een

n
atu

ral
lan

gu
age

u
tteran

ces
an

d
th

e
com

p
u
ter�in

tern
al

rep
resen

tation
s

to

ex
p
ress

th
eir

m
ean

in
g

 ��!�
T

h
e

sam
e

gram
m

ar
�a

reversib
le

gram
m

ar�
can

b
e

u
sed

for
b
oth

an
aly

sis
an

d
gen

eration
�

B
u
t�

p
rob

lem
s

of
p
arsin

g
an

d
gen

era�

tion
are

rath
er

d
i�

eren
t�

In
p
arsin

g�
am

b
igu

ity
at

all
levels

�lex
ical�

sy
n
tactic�

sem
an

tic�
is

a
v
ery

seriou
s

p
rob

lem
�

W
h
ereas�

in
gen

eration
�

th
e

p
rob

lem
is

n
on

�

d
eterm

in
ism

�
p
rod

u
ction

of
m

ore
th

an
on

e
sen

ten
ce

from
a

com
p
u
ter�in

tern
al

rep
resen

tation
�

A
gen

eration
gram

m
ar

m
u
st

also
b

e
au

gm
en

ted
w

ith
sty

le�related

in
form

ation
�

H
ow

ever�
th

is
in

form
ation

can
b

e
ign

ored
in

an
an

aly
sis

gram
m

ar�

if
on

ly
th

e
sem

an
tics

of
th

e
sen

ten
ce

is
n
eed

ed
 �!�



C
H
A
P
T
E
R
�
�
N
A
T
U
R
A
L
L
A
N
G
U
A
G
E
G
E
N
E
R
A
T
IO
N

��

TACTICAL
G

ENERATO
R

Translation

Transfer

DB Interface

Text Planner
(Strategic G

enerator)

M
achine

Turkish Sentence

Turkish 
Lexicon

G
ram

m
ar

Turkish

Case-fram
e  (Feature Structure 

representing contents)

F
igu

re
����

T
h
e

u
sage

of
a

tactical
gen

erator

�
��

S
c
o
p
e
o
f
O
u
r
W
o
r
k

O
u
r

m
ain

goal
in

th
is

th
esis

is
to

d
ev

elop
a

tactical
gen

erator
for

T
u
rk

ish
th

at
w

e

can
u
se

in
a

p
rototy

p
e

m
ach

in
e

tran
slation

sy
stem

from
E

n
glish

to
T

u
rk

ish
�

O
u
r

tactical
gen

erator
gets

a
featu

re
stru

ctu
re

as
in

p
u
t

from
th

e
tran

sfer
com

p
on

en
t

in
th

is
m

ach
in

e
tran

slation
sy

stem
�

rep
resen

tin
g

th
e

con
ten

ts
of

th
e

sen
ten

ce

to
b

e
gen

erated
�

w
h
ere

all
lex

ical
ch

oices
h
ave

b
een

m
ad

e�
T

h
e

featu
re

stru
c�

tu
res

for
th

ese
sen

ten
ces

are
rep

resen
ted

u
sin

g
a

case�fram
e

rep
resen

tation
th

at

w
ill

b
e

d
etailed

later�
T

h
is

in
form

ation
is

th
en

con
verted

in
to

a
lin

ear
seq

u
en

ce

of
lex

ical
featu

re
stru

ctu
res�

T
h
en

�
in

ord
er

to
p

erform
m

orp
h
ological

realiza�

tion
�

th
is

ou
tp

u
t

of
th

e
tactical

gen
erator

is
sen

t
to

an
ex

tern
al

m
orp

h
ological

gen
eration

com
p

on
en

t
w

h
ich

p
erform

s
con

crete
m

orp
h
em

e
selection

an
d

h
an

d
les

m
orp

h
ograp

h
em

ic
p
h
en

om
en

a
su

ch
as

vow
el

h
arm

on
y�

an
d

vow
el

an
d

con
son

an
t

ellip
sis

an
d

th
en

p
rod

u
ces

an
agglu

tin
ativ

e
su

rface
form

�
A

s
T

u
rk

ish
m

orp
h
ology

is
ou

tsid
e

th
e

scop
e

of
th

is
w

ork
�

w
e

refer
th

e
read

er
to

relevan
t

w
ork

 ��!�
T

h
e

in
terface

of
ou

r
tactical

gen
erator

w
ith

oth
er

com
p

on
en

ts
is

sh
ow

n
in

F
igu

re
����



C
H
A
P
T
E
R
�
�
N
A
T
U
R
A
L
L
A
N
G
U
A
G
E
G
E
N
E
R
A
T
IO
N

��

G
enerator

G
enerator

M
orphological 

G
ram

m
ar

Turkish
Lexicon

Surface Form

Turkish 
Sentence 

TransferFeature 
Structure

F
igu

re
����

T
h
e

in
terface

of
ou

r
tactical

gen
erator



C
h
a
p
te
r
�

T
u
r
k
ish

T
u
rk

ish
is

a
free

con
stitu

en
t

ord
er

lan
gu

age�
in

w
h
ich

th
e

ord
er

of
th

e
con

stitu
en

ts

m
ay

ch
an

ge
accord

in
g

to
th

e
in

form
ation

to
b

e
con

veyed
�

In
th

e
ab

sen
ce

of
an

y

in
form

ation
regard

in
g

th
e

in
form

ation
stru

ctu
re

of
a

sen
ten

ce
�i�e��

top
ic�

focu
s�

b
ack

grou
n
d
�

etc���
th

e
con

stitu
en

ts
of

th
e

sen
ten

ce
ob

ey
a

d
efau

lt
ord

er�
b
u
t

oth
erw

ise
th

e
ord

er
is

alm
ost

freely
ch

an
geab

le�
d
ep

en
d
in

g
on

th
e

con
strain

ts
of

th
e

tex
t

�
ow

or
d
iscou

rse�
In

th
e

n
ex

t
section

�
w

e
p
resen

t
th

e
com

p
on

en
ts

of

th
e

in
form

ation
stru

ctu
re

w
h
ich

con
trols

th
e

con
stitu

en
t

ord
er

variation
s

an
d

an

overv
iew

of
T

u
rk

ish
sen

ten
ces�

n
ou

n
p
h
rases�

an
d

sen
ten

tial
clau

ses�
relevan

t
to

su
b
seq

u
en

t
ch

ap
ters�

�
��

In
fo
r
m
a
tio

n
S
tr
u
c
tu
r
e

In
term

s
of

w
ord

ord
er�

T
u
rk

ish
can

b
e

ch
aracterized

as
a
su
bject�object�verb

�S
O
V
�
lan

gu
age

in
w

h
ich

con
stitu

en
ts

at
certain

p
h
rase

levels
can

ch
an

ge
ord

er

rath
er

freely�
d
ep

en
d
in

g
on

th
e

con
strain

ts
of

tex
t

�
ow

or
d
iscou

rse�
T

h
is

is
d
u
e

to
th

e
fact

th
at

th
e

m
orp

h
ology

of
T

u
rk

ish
en

ab
les

m
orp

h
ological

m
ark

in
gs

on

th
e

con
stitu

en
ts

to
sign

al
th

eir
gram

m
atical

roles
w

ith
ou

t
rely

in
g

on
th

eir
ord

er�

F
or

ex
am

p
le�

th
e

w
ord

"k
itap

�
�b

ook
�

case
m

ark
ed

accu
sative

is
a

d
e�

n
ite

d
irect

ob
ject�

th
e

w
ord

"ev
�

�h
ou

se�
case

m
arked

d
ative

ex
p
resses

a
goal

an
d

th
e

w
ord

"ok
u
l�

�sch
ool�

case
m

arked
ab

lative
ex

p
resses

a
sou

rce�

��



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

k
itab

#
�

�D
e�

n
ite

d
ir�

ob
ject



th

em
e�

b
o
o
k
�
A
C
C

ev
#

e
�D

ative
ob

ject



goal�

h
o
u
s
e
�
D
A
T

ok
u
l#

d
an

�A
b
lative

ob
ject



sou

rce�

s
c
h
o
o
l
�
A
B
L

T
h
is�

h
ow

ever�
d
oes

n
ot

m
ean

th
at

w
ord

ord
er

is
im

m
aterial�

S
en

ten
ces

w
ith

d
i�

eren
t

w
ord

ord
ers

re�
ect

d
i�

eren
t

p
ragm

atic
con

d
ition

s�
in

th
at�

top
ic�

focu
s

an
d

b
ack

grou
n
d

in
form

ation
con

veyed
b
y

su
ch

sen
ten

ces
d
i�

er� �
In

form
ation

con
veyed

th
rou

gh
in

ton
ation

�
stress

an
d
�or

cleftin
g

in
�
x
ed

w
ord

ord
er

lan
gu

ages

su
ch

as
E

n
glish

�
is

ex
p
ressed

in
T

u
rk

ish
b
y

ch
an

gin
g

th
e

ord
er

of
th

e
con

stitu
en

ts�

O
b
v
iou

sly�
th

ere
are

certain
con

strain
ts

on
con

stitu
en

t
ord

er�
esp

ecially�
in

sid
e

n
ou

n
an

d
p

ost�p
osition

al
p
h
rases�

T
h
ere

are
also

certain
con

strain
ts

at
sen

ten
ce

lev
el

w
h
en

ex
p
licit

case
m

ark
in

g
is

n
ot

u
sed

�e�g��
w

ith
in

d
e�

n
ite

d
irect

ob
jects��

In
form

ation
stru

ctu
re

in
d
icates

h
ow

lin
gu

istically
con

vey
ed

in
form

ation
is

to

b
e

ad
d
ed

to
a

con
tex

t
�h

earer�s
in

form
ation

state�
 ��!�

In
free

w
ord

ord
er

lan
�

gu
ages�

th
e

in
form

ation
stru

ctu
re

�top
ic�

focu
s�

an
d

b
ack

grou
n
d
�

is
in

d
icated

b
y

th
e

w
ord

ord
er

 �!�
In

T
u
rk

ish
�

th
e

in
form

ation
w

h
ich

lin
k
s

th
e

sen
ten

ce
to

th
e

p
rev

iou
s

con
tex

t�
th

e
topic�

is
in

th
e

�
rst

p
osition

 �!�
F

or
ex

am
p
le�

in
th

e

sen
ten

ce
�b

�
b

elow
�

th
e

d
irect

ob
ject�

w
h
ich

is
a

p
ron

ou
n
�

is
th

e
top

ic
of

th
at

sen
ten

ce� �

���
a�

A
y
	se

ev
d
e

	cok
s�k

�ld
��

A
y

s
e
h
o
m
e
�
L
O
C
v
e
r
y
g
e
t
�
b
o
r
e
d
�
P
A
S
T
�
�
S
G

�A
y	se

got
very

bored
at

hom
e
�

�S
ee

E
rg
u
va
n
l�
���

for
a
d
iscu

ssion
of

th
e
fu
n
ction

of
w
ord

ord
er

in
T
u
rk
ish

gram
m
ar�

�In
th
e
g
losses�

�
S
G
d
en
otes

th
ird

p
erson

sin
gu

lar
v
erb

al
agreem

en
t�
P
�
P
L
an

d
P
�
S
G
d
en
ote

	
rst

p
erso

n
p
lu
ral

an
d
th
ird

p
erson

sin
gu

lar
p
o
ssessive

a
greem

en
t�
W
I
T
H
d
en
otes

a
d
erivation

al
m
a
rk
er

m
a
k
in
g
a
d
jectives

from
n
ou

n
s�
L
O
C
�
A
B
L
�
D
A
T
�
G
E
N
d
en
ote

lo
cative�

ab
lative�

d
ativ

e�
a
n
d
g
en
itive

ca
se

m
a
rk
ers�

P
A
S
T
d
en
otes

p
ast

ten
se�

an
d
I
N
F
d
en
otes

a
m
arker

th
at

d
erives

an
in
	
n
itive

fo
rm

from
a
v
erb

�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

b
�

O
n
u

d
a

sin
em

aya
	ca�g�rab

ilir
m

iy
im

$

S
h
e
�
A
C
C
t
o
o
c
i
n
e
m
a
�
D
A
T
c
a
l
l
�
A
B
I
L
I
T
Y
�
Q
U
E
S
�
�
S
G

�C
an

I
call

her
to

the
cin

em
a
too��

T
h
e

in
form

ation
w

h
ich

is
n
ew

or
em

p
h
asized

�
th

e
focu

s�
is

in
th

e
im

m
ed

iately

p
reverb

al
p

osition
 �!�

F
or

ex
am

p
le�

in
th

e
an

sw
er

to
th

e
follow

in
g

q
u
estion

�
th

e

su
b

ject�
�h

er
m

oth
er��

is
th

e
focu

s�

���
Q

�
B

u
top

u
A

y	se�ye
k
im

ald
�$

t
h
i
s
b
a
l
l
�
A
C
C
A
y

s
e
�
D
A
T
w
h
o
b
u
y
�
P
A
S
T
�
�
S
G

�W
ho

bou
ght

this
ball

to
A
y	se��

A
�

B
u

top
u

A
y	se�ye

an
n
esi

ald
��

t
h
i
s
b
a
l
l
�
A
C
C
A
y

s
e
�
D
A
T
m
o
t
h
e
r
�
P
�
S
G
b
u
y
�
P
A
S
T
�
�
S
G

�H
er

m
other

bou
ght

this
ball

for
A
y	se
�

T
h
e

ad
d
ition

al
in

form
ation

w
h
ich

m
ay

b
e

giv
en

to
h
elp

th
e

h
earer

u
n
d
erstan

d

th
e

sen
ten

ce�
th

e
backgrou

n
d�

is
in

th
e

p
ost

v
erb

al
p

osition
 �!�

F
or

ex
am

p
le�

in

th
e

secon
d

sen
ten

ce
b

elow
�

th
e

su
b

ject�
�A

y	se��
w

h
ich

is
also

th
e

su
b

ject
an

d
th

e

top
ic

of
th

e
�
rst

sen
ten

ce�
is

th
e

b
ack

grou
n
d
�

���
a�

A
y
	se

b

ut
u

n
k
itap

lar�n
�

eve
g
ot
urm

ek

A
y

s
e
a
l
l

b
o
o
k
�
P
L
U
�
P
�
S
G
�
A
C
C
h
o
m
e
�
D
A
T
b
r
i
n
g
�
I
N
F

�A
y	se

w
an
ted

to
brin

g
all

her
books

to
hom

e

�

isted
i�

w
a
n
t
�
P
A
S
T
�
�
S
G

b
�

F
akat�

tarih
k
itab

�n
�

ok
u
ld

a
u
n
u
ttu

A
y
	se�

b
u
t

h
i
s
t
o
r
y
b
o
o
k
�
P
�
S
G
�
A
C
C
s
c
h
o
o
l
�
L
O
C
f
o
r
g
e
t
�
P
A
S
T
�
�
S
G
A
y

s
e

�B
u
t
she


A
y	se


forgot
her

history
book

at
school
�

T
h
u
s

th
e

top
ic�

focu
s

an
d

b
ack

grou
n
d

in
form

ation
�
w

h
en

availab
le�

alter
th

e
ord

er

of
con

stitu
en

ts
of

T
u
rk

ish
sen

ten
ces�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

�
��

S
im
p
le
S
e
n
te
n
c
e
s

T
u
rk

ish
sen

ten
ces

can
b

e
grou

p
ed

in
to

th
ree�

��
predicative

sen
ten

ces


��
existen

tial
sen

ten
ces


��
attribu

tive
sen

ten
ces�

P
red

icative
sen

ten
ces

h
ave

p
red

icative
verb

s
in

�
ected

in
th

e
v
erb

p
arad

igm
�

T
h
e

follow
in

g
are

som
e

ex
am

p
le

p
red

icative
sen

ten
ces�

���
a�

K
itap

lar�m
�

s�n
�fta

u
n
u
ttu

m
�

b
o
o
k
�
P
L
U
�
P
�
S
G
�
A
C
C
c
l
a
s
s
r
o
o
m
�
L
O
C
f
o
r
g
e
t
�
P
A
S
T
�
�
S
G

�I
forgot

m
y
books

in
the

classroom

�

b
�

C	
ocu

k
lar�

ok
u
la

an
n
eleri

getird
i�

c
h
i
l
d
�
P
L
U
�
A
C
C
s
c
h
o
o
l
�
D
A
T
m
o
t
h
e
r
�
P
�
P
L
b
r
i
n
g
�
P
A
S
T
�
�
S
G

�T
heir

m
other

brou
ght

the
children

to
the

school
�

E
x
isten

tialsen
ten

ces
h
ave

verb
s

d
en

otin
g

ex
isten

ce
�"var�in

T
u
rk

ish
�

or
n
on

ex
�

isten
ce

�"y
ok

�
in

T
u
rk

ish
�� �

T
h
e

follow
in

g
are

som
e

ex
am

p
le

ex
isten

tialsen
ten

ces�

���
a�

B
en

im
ik

i
kalem

im
var�

I
�
G
E
N
t
w
o
p
e
n
c
i
l
�
P
�
S
G
e
x
i
s
t
e
n
t

�I
have

tw
o
pen

cils
�

a�
O

d
as�n

d
a

p
erd

e
b
ile

yok
tu

�

r
o
o
m
�
P
�
S
G
�
L
O
C
c
u
r
t
a
i
n
e
v
e
n
n
o
n
�
e
x
i
s
t
e
n
t
�
P
A
S
T

�T
here

w
ere

even
n
o
cu
rtain

s
in

her
room


�

A
ttrib

u
tive

sen
ten

ces
h
ave

n
om

in
al

verb
s

w
h
ich

ex
p
ress

som
e

p
rop

erty
of

th
e

su
b

ject
n
ou

n
p
h
rase�

T
h
e

follow
in

g
are

som
e

ex
am

p
le

attrib
u
tiv

e
sen

ten
ces�

�T
h
ese

corresp
o
n
d
to

�T
h
ere

is�
a
re

����
sen

ten
ces

in
E
n
glish

�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

���
a�

B
u

	cay
	cok

s�cak
�

t
h
i
s
t
e
a
v
e
r
y
h
o
t

�T
his

tea
is
very

hot
�

b
�

K
itap

lar
m

asam
�n


uzerin
d
e�

b
o
o
k
�
P
L
U
t
a
b
l
e
�
P
�
S
G
�
G
E
N
o
n
�
P
�
S
G
�
L
O
C

�T
he

books
are

on
m
y
table
�

In
th

e
follow

in
g

section
s�

w
e

p
resen

t
ad

d
ition

al
in

form
ation

ab
ou

t
th

ese
th

ree

k
in

d
s

of
sen

ten
ces

in
clu

d
in

g
th

eir
con

stitu
en

ts�
d
efau

lt
w

ord
ord

er�
etc�

�
��
��

P
re
d
ic
a
tiv

e
S
e
n
te
n
c
e
s

P
red

icativ
e

sen
ten

ces
are

sen
ten

ces
w

h
ose

verb
s

are
in

�
ected

in
th

e
verb

p
arad

igm
�

T
ypicalcon

stitu
en

ts
of

su
ch

sen
ten

ces
are�

su
b

ject�
ex

p
ression

of
tim

e�ex
p
ression

of
p
lace�

d
irect

ob
ject�

b
en

e�
ciary�

sou
rce�

goal�
location

�
in

stru
m

en
t�

valu
e

d
es�

ign
ator�

p
ath

�
d
u
ration

�
ex

p
ression

of
m

an
n
er

an
d

v
erb

�th
e

verb
is

ob
ligatory

��

�
T

h
e
su
bject

is
th

e
sy

n
tactic

su
b

ject�

�
E
xpression

of
tim

e
an

d
expression

of
place

are
ad

ju
n
cts�

�
D
irect

object
is

th
e

sy
n
tactic

d
irect

ob
ject

of
th

e
sen

ten
ce�

�
B
en
e�
ciary

is
th

e
p

erson
w

h
o

is
b

en
e�

tin
g

from
an

action
or

a
state�

�
S
ou
rce

in
d
icates

th
e

p
oin

t
of

origin
of

a
d
isp

lacem
en

t�w
h
ereas

goal
in

d
icates

th
e

d
estin

ation
of

a
d
isp

lacem
en

t�

�
L
ocation

d
en

otes
th

e
sp

atial
p

osition
of

th
e

p
red

icate�

�
In
stru

m
en
t

is
th

e
m

ed
iu

m
w

h
ich

th
e

p
red

icate
is

d
on

e
w

ith
�

�
V
alu

e
design

ator
is

th
e

m
on

ey
w

h
ic h

th
e

action
is

taken
for�

�
P
ath


du
ration

�
an

d
expression

of
m
an
n
er

are
ad

ju
n
cts�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

In
th

e
ab

sen
ce

of
an

y
con

trol
in

form
ation

�
su

ch
as

th
e

in
form

ation
stru

ctu
re

com
p

on
en

ts
top

ic�
focu

s�
or

b
ack

grou
n
d
�

�d
iscu

ssed
earlier�

in
d
icatin

g
d
iscou

rse

con
strain

ts�
th

e
con

stitu
en

ts
of

T
u
rk

ish
sen

ten
ces

h
ave

th
e

follow
in

g
d
efau

lt
ord

er�

su
bject


expression
of

tim
e


expression
of

place

direct

object

ben

e�
�

ciary

sou

rce

goal


location


in
stru

m
en
t

valu

e
design

ator

path


du
ra�

tion


expression

of
m
an
n
er


verb�

A
ll

of
th

ese
con

stitu
en

ts
ex

cep
t

th
e

verb
are

op
tion

al
u
n
less

the
verb

obligatorily

su
bcategorizes

for
a
speci�

c
lexical

item
as

an
object

in
order

to
con

vey
a
certa

in

�u
su
ally

idiom
atic�

sen
se


F
or

ex
am

p
le�

in
th

e
follow

in
g

sen
ten

ce
th

e
d
irect

ob
�

ject�
"kafa�

�"h
ead

�
in

E
n
glish

�
in

accu
sativ

e
case�

is
ob

ligatory
for

th
e

id
iom

atic

u
sage�

���
a�

A
d
am

kafay
�

yed
i�

m
a
n

h
e
a
d
�
A
C
C
e
a
t
�
P
A
S
T
�
�
S
G

�T
he

m
an

got
m
en
tally

deran
ged


�

T
h
e

d
e�

n
iten

ess
of

th
e

d
irect

ob
ject

ad
d
s

a
m

in
or

tw
ist

to
th

e
d
efau

lt
ord

er�

If
th

e
d
irect

ob
ject

is
an

in
d
e�

n
ite

n
ou

n
p
h
rase�

th
en

it
h
as

to
b

e
im

m
ed

iately

p
reverb

al�
T

h
is

is
d
u
e

to
th

e
fact

th
at�

b
oth

th
e

su
b

ject
an

d
th

e
in

d
e�

n
ite

d
irect

ob
ject

h
ave

n
o

su
rface

case�m
ark

in
g

th
at

d
istin

gu
ish

es
th

em
�so

w
ord

ord
er

con
strain

ts
com

e
in

to
p
lay

to
force

th
is

d
istin

ction
�

In
ord

er
to

p
resen

t
th

e
�
avor

of
w

ord
ord

er
variation

s
in

T
u
rk

ish
�

w
e

p
rov

id
e

th
e

follow
in

g
ex

am
p
les�

T
h
ese

tw
o

sen
ten

ces
are

u
sed

to
d
escrib

e
th

e
sam

e
even

t

�i�e��
h
ave

th
e

sam
e

logical
form

��
b
u
t

th
ey

are
u
sed

in
d
i�

eren
t

d
iscou

rse
situ

a�

tion
s�

T
h
e

�
rst

sen
ten

ce
p
resen

ts
con

stitu
en

ts
in

a
n
eu

tral
d
efau

lt
ord

er�
w

h
ile

in
th

e
secon

d
sen

ten
ce�

th
e

tim
e

ad
ju

n
ct�

"b
u
g
u

n
�

�tod
ay

��
is

th
e

top
ic

an
d

th
e

su
b

ject�
"A

h
m

et��
is

th
e

focu
s�

���
a�

A
h
m

et
b
u
g
u

n
ev

d
en

ok
u
la

otob

usle

�
d
ak

ikad
a

A
h
m
e
t

t
o
d
a
y
h
o
m
e
�
A
B
L
s
c
h
o
o
l
�
D
A
T
b
u
s
�
W
I
T
H
�
m
i
n
u
t
e
�
L
O
C

�A
hm

et
w
en
t
from

hom
e
to

school
by

bu
s



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

gitti�

g
o
�
P
A
S
T
�
�
S
G

in
�
m
in
u
tes

today
�

b
�

B
u
g
un

ev
d
en

ok
u
la

otob

usle

�
d
ak

ikad
a

A
h
m

et

t
o
d
a
y

h
o
m
e
�
A
B
L
s
c
h
o
o
l
�
D
A
T
b
u
s
�
W
I
T
H
�
m
i
n
u
t
e
�
L
O
C
A
h
m
e
t

�It
w
as

A
hm

et
w
ho

w
en
t
from

hom
e
to

school
in

�
m
in
u
tes

gitti�

g
o
�
P
A
S
T
�
�
S
G

by
bu
s
today
�

A
lth

ou
gh

�
sen

ten
ces

�b
�

an
d

�c��
in

th
e

follow
in

g
ex

am
p
le�are

b
oth

gram
m

atical�

�c�
is

n
ot

accep
tab

le
as

a
resp

on
se

to
th

e
q
u
estion

�a��

���
a�

A
li

n
erey

e
gitti$

A
l
i
w
h
e
r
e
�
D
A
T
g
o
�
P
A
S
T
�
�
S
G

�W
here

did
A
li
go��

b
�

A
li

ok
u
la

gitti�

A
l
i
s
c
h
o
o
l
�
D
A
T
g
o
�
P
A
S
T
�
�
S
G

�A
li
w
en
t
to

school
�

c�
%

O
k
u
la

A
li

gitti�

s
c
h
o
o
l
�
D
A
T
A
l
i
g
o
�
P
A
S
T
�
�
S
G

�It
w
as

A
li
w
ho

w
en
t
to

school
�

T
h
e

w
ord

ord
er

variation
s

ex
em

p
li�

ed
b
y

���
are

very
com

m
on

in
T

u
rk

ish
�

esp
e�

cially
in

d
iscou

rse�

�
��
��

E
x
iste

n
tia

l
S
e
n
te
n
c
e
s

E
x
isten

tial
sen

ten
ces

are
sen

ten
ces

w
h
ich

h
ave

a
verb

d
en

otin
g

ex
isten

ce
�

root

w
ord

is
"var��

or
n
on

ex
isten

ce
�root

w
ord

is
"yok

���
T

y
p
ical

con
stitu

en
ts

of
ex

�

isten
tial

sen
ten

ces
are�

p
oss�su

b
j

�p
ossessor

of
su

b
ject��

�ex
p
ression

of�
tim

e�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

�ex
p
ression

of�
p
lace�

su
b

ject
an

d
verb

�
P
oss�su

bj
is

sep
arated

from
th

e
su

b
�

ject
n
ou

n
p
h
rase�

b
ecau

se
T

u
rk

ish
allow

s
for

th
e

in
terv

en
tion

of
tim

e
an

d
p
lace

ad
ju

n
cts

b
etw

een
th

e
p

ossessor
an

d
th

e
rem

ain
in

g
of

th
e

su
b

ject
n
ou

n
p
h
rase�

T
h
e

p
ossessor

can
also

m
ove

to
an

y
p

osition
of

th
e

sen
ten

ce
in

d
ep

en
d
en

tly
of

th
e

su
b

ject�
F
or

ex
am

p
le�

b
oth

of
th

e
follow

in
g

T
u
rk

ish
sen

ten
ces

are
gram

m
atical�

an
d

th
ey

h
ave

th
e

sam
e

logical
form

�

����
a�

B
en

im
ev

d
e

ik
i

k
itab

�m
var�

I
�
G
E
N
h
o
m
e
�
L
O
C
t
w
o
b
o
o
k
�
P
�
S
G
e
x
i
s
t
e
n
t

�I
have

tw
o
books

at
hom

e
�

b
�

E
v
d
e

ik
i

k
itab

�m
var

b
en

im
�

h
o
m
e
�
L
O
C
t
w
o
b
o
o
k
�
P
�
S
G
e
x
i
s
t
e
n
t
I
�
G
E
N

�A
t
hom

e

I
have

tw
o
books
�

In
th

e
�
rst

sen
ten

ce�
th

e
p

ossessor
of

th
e

su
b

ject
n
ou

n
p
h
rase

is
at

th
e

sen
ten

ce�

in
itial

�top
ic�

p
osition

�
w

h
ereas

in
th

e
secon

d
sen

ten
ce�

th
e

p
ossessor

of
th

e
su

b
�

ject
n
ou

n
p
h
rase

is
at

th
e

p
ost

verb
al

�b
ack

grou
n
d
�

p
osition

�

In
th

e
ab

sen
ce

of
an

y
con

trol
in

form
ation

�
th

e
con

stitu
en

ts
of

ex
isten

tial
sen

�

ten
ces

h
ave

th
e

follow
in

g
d
efau

lt
ord

er�

poss�su
bj


tim
e


place

su
bject


verb

T
h
e

v
erb

is
again

ob
ligatory

lik
e

in
p
red

icativ
e

sen
ten

ces�
S
om

e
oth

er
con

stitu
en

ts

m
ay

n
ot

in
terven

e
b

etw
een

th
e

su
b

ject
an

d
th

e
verb

�
T

h
e

location
for

th
e

con
�

stitu
en

t
w

h
ich

is
th

e
focu

s�
is

th
e

p
osition

im
m

ed
iately

p
reced

in
g

th
e

su
b

ject�

T
h
e

location
s

for
top

ic
an

d
b
ack

grou
n
d

are
again

th
e

sen
ten

ce
in

itial
p

osition

an
d

p
ost

verb
al

p
osition

�
resp

ectiv
ely�

�
��
��

A
ttrib

u
tiv

e
S
e
n
te
n
c
e
s

A
ttrib

u
tive

sen
ten

ces
are

u
sed

in
ord

er
to

ex
p
ress

som
e

p
rop

erty
of

an
en

tity

�th
e

su
b

ject
of

th
e

sen
ten

ce��
T

h
is

m
ay

b
e

th
e

location
�

q
u
ality�

q
u
an

tity�
ow

n
er�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

ord
er�

etc�
of

th
e

su
b

ject�
T

h
e

con
stitu

en
ts

of
su

ch
sen

ten
ces

are�
su

b
ject�

p
red

�

p
rop

erty�
�ex

p
ression

of�
tim

e�
an

d
�ex

p
ression

of�
p
lace�

T
h
e
pred�property

is

th
e

con
stitu

en
t

con
vey

in
g

a
p
rop

erty
of

th
e

su
b

ject
n
ou

n
p
h
rase�

In
th

e
ab

sen
ce

of
an

y
con

trol
in

form
ation

�
th

e
con

stitu
en

ts
of

ex
isten

tial
sen

�

ten
ces

h
ave

th
e

follow
in

g
d
efau

lt
ord

er�

su
bject


tim
e


place

pred�property

T
h
e
pred�property

can
b

e
a

sp
eci�

er�
a

m
od

i�
er�or

a
n
ou

n
p
h
rase

�w
h
ich

can
b

e

in
an

y
case�

ex
cep

t
th

e
accu

sative
case��

F
or

ex
am

p
le�

in
th

e
follow

in
g

sen
ten

ces�

th
e
pred�property

is
a

sp
ecify

in
g�relation

�
a

p
ossessor�

a
q
u
alitativ

e
m

od
i�

er�
a

q
u
an

titative
m

od
i�

er�
an

ord
in

al�
a

n
ou

n
p
h
rase

in
th

e
n
om

in
ative

case�
an

d
a

n
ou

n
p
h
rase

in
th

e
ab

lativ
e

case�
resp

ectiv
ely

�

����
a�

K
alem

im
m

asad
a�

p
e
n
c
i
l
�
P
�
S
G
t
a
b
l
e
�
L
O
C

�M
y
pen

cil
is
on

the
table
�

����
a�

B
u

kalem
b
en

im
�

t
h
i
s
p
e
n
c
i
l
I
�
G
E
N

�T
his

pen
cil

is
m
in
e
�

����
a�

B
u

kalem
k
�rm

�z��

t
h
i
s
p
e
n
c
i
l
r
e
d

�T
his

pen
cil

is
red
�

����
a�

K
alem

lerin
say

�s�
ik

i�

p
e
n
c
i
l
�
P
L
U
�
G
E
N
n
u
m
b
e
r
�
P
�
S
G
t
w
o

"T
he

n
u
m
ber

of
pen

cils
is

tw
o
�

����
a�

B
u

	cocu
k

s�n
�fta

ik
in

cid
ir�

t
h
i
s
c
h
i
l
d
c
l
a
s
s
r
o
o
m
�
L
O
C
s
e
c
o
n
d
�
C
O
P
U
L
A

�T
his

child
has

a
ran

k
of

tw
o
in

the
classroom


�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

B
u

b
ir

k

op

ek
tir�

t
h
i
s
a

d
o
g
�
C
O
P
U
L
A

�T
his

is
a
dog
�

����
a�

G
eli	sim

iz
A

n
kara�d

an
�

c
o
m
e
�
P
A
R
T
�
P
�
P
L
A
n
k
a
r
a
�
A
B
L

�O
u
r
co
m
in
g
is
from

A
n
kara


�

�
��

C
o
m
p
le
x
S
e
n
te
n
c
e
s

C
om

p
lex

sen
ten

ces
are

com
b
in

ation
s

of
sim

p
le

sen
ten

ces
�or

com
p
lex

sen
ten

ces

th
em

selves�
w

h
ich

are
lin

k
ed

b
y

eith
er

con
join

in
g

or
variou

s
relation

sh
ip

s
like

con
d
ition

al
d
ep

en
d
en

ce�
cau

se�resu
lt�

etc�
A

n
ex

am
p
le

com
p
lex

sen
ten

ce
form

ed

b
y

th
e

con
ju

n
ction

of
tw

o
sim

p
le

sen
ten

ces
is�

����
K

ap
�y

�
a	ct�m

ve
od

aya
gird

im
�

d
o
o
r
�
A
C
C
o
p
e
n
�
P
A
S
T
�
�
S
G
a
n
d
r
o
o
m
�
D
A
T
e
n
t
e
r
�
P
A
S
T
�
�
S
G

�I
open

ed
the

door
an
d
en
tered

the
roo

m
�

T
h
e

follow
in

g
sen

ten
ces

are
also

com
p
lex

sen
ten

ces
form

ed
b
y

tw
o

sim
p
le

sen
�

ten
ces

w
h
ich

are
com

b
in

ed
b
y

con
d
ition

al
d
ep

en
d
en

ce
�th

e
�
rst

on
e�

an
d

cau
se�

resu
lt

relation
sh

ip
�th

e
n
ex

t
tw

o��
resp

ectiv
ely

�

����
K

itab
�

ok
u
rsan

soru
n
u
n

cevab
�n

�

b
o
o
k
�
A
C
C
r
e
a
d
�
A
O
R
�
C
O
N
D
�
�
S
G
q
u
e
s
t
i
o
n
�
G
E
N
a
n
s
w
e
r
�
P
�
S
G
�
A
C
C

�If
you

read
the

book

you

w
ill

�
n
d
the

an
sw
er

to
you

r
qu
estion




b
u
lacak

s�n
�

f
i
n
d
�
F
U
T
�
�
S
G

����
S
en

geld
i�gin

i	cin
o

gitti�

y
o
u

c
o
m
e
�
P
A
R
T
�
P
�
S
G
b
e
c
a
u
s
e

h
e

g
o
�
P
A
S
T
�
�
S
G

�H
e
w
en
t
becau

se
you

cam
e
�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
G

elm
esin

i
istem

ed
i�gim

d
en

on
u

c
o
m
e
�
I
N
F
�
P
�
S
G
�
A
C
C
w
a
n
t
�
N
E
G
�
P
A
R
T
�
P
�
S
G
�
A
B
L
h
e
�
A
C
C

�S
in
ce

I
did

n
ot

w
an
t
him

to
com

e

I
did

n
ot

call
him


�

	ca�g�rm
ad

�m
�

c
a
l
l
�
N
E
G
�
P
A
S
T
�
�
S
G

�
��

N
o
u
n
P
h
r
a
se
s
in

T
u
r
k
ish

N
ou

n
p
h
rases

are
on

e
of

th
e

fu
n
d
am

en
tal

com
p

on
en

ts
of

n
atu

ral
lan

gu
age

sen
�

ten
ces�

T
h
ey

are
u
sed

to
d
en

ote
en

tities
an

d
even

ts
in

th
e

real
w

orld
�

T
h
ey

fu
n
ction

in
m

an
y

roles�
su

ch
as

th
e

su
b

ject
or

th
e

ob
ject

in
a

sen
ten

ce
or

a

sen
ten

tial
clau

se�

A
n
ou

n
p
h
rase

m
ay

con
sist

of
on

ly
on

e
w

ord
�

w
h
ich

can
eith

er
b

e
n
ou

n
�or

a

sim
p
le

m
od

i�
er��

or
a

p
ron

ou
n
�

or
it

m
ay

con
sist

of
m

ore
th

an
on

e
w

ord
�

T
h
e

d
istin

gu
ish

ed
com

p
on

en
t

of
a

n
ou

n
p
h
rase

is
called

th
e
head

of
th

e
n
ou

n
p
h
rase�

It
can

b
e

sp
eci�

ed
�

m
od

i�
ed

an
d
�or

classi�
ed

b
y

oth
er

con
stitu

en
ts�

referred
to

as
speci�

ers�
m
odi�

ers
an

d
classi�

ers�
resp

ectiv
ely�

T
h
e

con
stitu

en
ts

of
a

T
u
rk

ish
n
ou

n
p
h
rase

h
ave

an
alm

ost
�
x
ed

ord
er�

��
S
et

sp
eci�

er�

��
P

ossessor�

��
S
p

ecify
in

g
relation

�

��
D

em
on

strative
sp

eci�
er�

��
Q

u
an

ti�
er�

��
M

od
ify

in
g

relation
�

��
O

rd
in

al�

��
Q

u
an

titative
m

od
i�

er�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

��
Q

u
alitative

m
od

i�
er

�zero
or

m
ore��

���
C

lassi�
er�

an
d

���
H

ead
�

T
h
e

�
rst

�
ve

of
th

e
ab

ove
con

stitu
en

ts
are

sp
eci�

ers�
an

d
th

e
n
ex

t
fou

r
are

m
od

i�

�
ers�

A
ll

of
th

ese
con

stitu
en

ts
are

op
tion

al�
In

th
e

follow
in

g
section

s�
w

e
d
escrib

e

th
ese

con
stitu

en
ts

in
d
etail�

A
s

can
b

e
seen

from
th

is
ord

er�
sp

e�
ciers

alm
ost

alw
ay

s
p
reced

e
m

od
i�

ers
an

d

m
od

i�
ers

alm
ost

alw
ay

s
p
reced

e
classi�

ers� �
w

h
ich

p
reced

e
th

e
h
ead

n
ou

n
�

al�

th
ou

gh
th

ere
are

n
u
m

erou
s

ex
cep

tion
s�

A
lso�

w
ith

in
each

grou
p
�

w
ord

ord
er

variation
is

p
ossib

le
d
u
e

to
a

n
u
m

b
er

of
reason

s�

�
T

h
e

ord
er

of
q
u
an

titativ
e

an
d

q
u
alitativ

e
m

od
i�

ers
m

ay
ch

an
ge�

th
e

asp
ect

th
at

is
em

p
h
asized

is
closer

to
th

e
h
ead

n
ou

n
�

F
or

ex
am

p
le�

to
d
en

ote
�tw

o

red
p

en
cils��

b
oth

of
th

e
follow

in
g

tw
o

n
ou

n
p
h
rases

can
b

e
u
sed

in
T

u
rk

ish
�

����
a�

ik
i

k
�rm

�z�
kalem

t
w
o
r
e
d

p
e
n
c
i
l

�tw
o
red

pen
cils�

b
�

k
�rm

�z�
ik

i
kalem

r
e
d

t
w
o
p
e
n
c
i
l

�tw
o
red

pen
cils�

T
h
e

in
d
e�

n
ite

sin
gu

lar
d
eterm

in
er

m
ay

also
follow

an
y

q
u
alitative

m
od

i�
er

an
d

im
m

ed
iately

p
reced

e
an

y
classi�

er
an

d
�or

h
ead

n
ou

n
�

�
D

ep
en

d
in

g
on

th
e

q
u
an

ti�
er

u
sed

�
th

e
p

osition
of

th
e

d
em

on
strative

sp
ec�

i�
er

m
ay

b
e

d
i�

eren
t�

F
or

ex
am

p
le�

in
th

e
�
rst

n
ou

n
p
h
rase

b
elow

�
th

e

d
em

on
strativ

e
sp

eci�
er

p
reced

es
th

e
q
u
an

ti�
er�

w
h
ereas

in
th

e
secon

d
on

e

th
e

q
u
an

ti�
er

p
reced

es
th

e
d
em

on
strative

sp
eci�

er�

�A
cla

ssi	
er

in
T
u
rk
ish

is
a
n
om

in
al

m
o
d
i	
er

w
h
ich

form
s
a
n
ou

n

n

ou
n
n
ou

n
p
h
rase�

essen
�

tia
lly

th
e
eq
u
ivalen

t
of

boo
k
in

fo
rm

s
lik

e
boo

k
co
ver

in
E
n
glish

�
W
e
u
se

th
e
term

m
o
d
i	
er

for
a
d
jectival

m
o
d
i	
ers

an
d
n
o
t
for

n
om

in
al

o
n
es�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

b
u

b
irka	c

kalem

t
h
i
s
s
e
v
e
r
a
l
p
e
n
c
i
l

�these
several

pen
cils�

b
�

b

ut
un

o
ka�g�tlar

a
l
l

t
h
a
t
p
a
p
e
r
�
P
L
U

�all
those

pa
pers�

T
h
is

is
a

strictly
lex

ical
issu

e
an

d
n
ot

ex
p
licitly

con
trolled

b
y

th
e

featu
re

stru
ctu

re�
b
u
t

b
y

th
e

in
form

ation
�stored

in
th

e
lex

icon
�

ab
ou

t
th

e
d
eter�

m
in

er
u
sed

�

�
T

h
e

ord
er

of
lex

ical
an

d
p
h
rasal

m
od

i�
ers

�e�g��
corresp

on
d
in

g
to

a
p

ostp
osi�

tion
al

p
h
rase

on
th

e
su

rface�
m

ay
ch

an
ge�

if
p

osition
in

g
th

e
lex

ical
m

od
i�

er

b
efore

th
e

p
h
rasal

on
e

cau
ses

u
n
n
ecessary

am
b
igu

ity
�i�e��

th
e

lex
ical

m
o
d
i�

�
er

in
th

at
case

can
also

b
e

in
terp

reted
as

a
m

od
i�

er
of

som
e

in
tern

al
con

�

stitu
en

t
of

th
e

p
h
rasal

m
od

i�
er��

F
or

ex
am

p
le�

th
e

�
rst

n
ou

n
p
h
rase

b
elow

h
as

tw
o

in
terp

retation
s�

H
ow

ever�
th

ere
is

n
o

su
ch

p
rob

lem
in

th
e

secon
d

on
e�

����
a�

ik
i

kalem
li

ad
am

t
w
o
p
e
n
c
i
l
�
W
I
T
H
m
a
n

�tw
o
m
en

w
ith

a
pen

cil�

�a
m
an

w
ith

tw
o
pen

cils�

b
�

kalem
li

ik
i

ad
am

p
e
n
c
i
l
�
W
I
T
H
t
w
o
m
a
n

�tw
o
m
en

w
ith

a
pen

cil�

S
o�

p
h
rasal

m
od

i�
ers

alw
ay

s
p
reced

e
lex

ical
m

od
i�

ers
an

d
p
h
rasal

sp
eci�

ers

p
reced

e
lex

ical
sp

eci�
ers�

u
n
less

oth
erw

ise
is

sp
eci�

ed
�

in
w

h
ich

case
p
u
n
c�

tu
ation

n
eed

s
to

b
e

u
sed

�

�
A

m
od

i�
er

m
ay

com
e

after
th

e
classi�

er�
F

or
ex

am
p
le

in
th

e
�
rst

n
ou

n

p
h
rase

b
elow

an
ord

in
al

m
od

i�
er

in
terven

ed
b

etw
een

th
e

classi�
er

an
d

th
e

h
ead

�
an

d
in

th
e

secon
d

on
e�

th
e

in
terv

en
in

g
con

stitu
en

t
is

a
q
u
alitative

m
od

i�
er�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

fu
tb

ol
b
irin

ci
ligi

s
o
c
c
e
r
f
i
r
s
t
l
e
a
g
u
e
�
P
�
S
G

��
rst

soccer
leagu

e�

b
�

T

urk

iye
m

illi
p
ark

lar�

T
u
r
k
e
y

n
a
t
i
o
n
a
l
p
a
r
k
�
P
L
U
�
P
�
S
G

�n
ation

al
parks

of
T
u
rkey�

�
T

h
e

p
ossessor

m
ay

scram
b
le

to
a

p
osition

p
ast

th
e

h
ead

or
even

ou
tsid

e
th

e

p
h
rase

�to
a

b
ack

grou
n
d

p
osition

��
or

allow
som

e
ad

verb
ial

ad
ju

n
ct

in
ter�

ven
e

b
etw

een
it

an
d

th
e

rest
of

th
e

n
ou

n
p
h
rase�

cau
sin

g
a
discon

tin
u
ou
s

con
stitu

en
t�

F
or

ex
am

p
le�

th
e

p
ossessor

of
th

e
su

b
ject

in
th

e
follow

in
g

sen
�

ten
ce

h
as

m
oved

to
a

b
ack

grou
n
d

p
osition

�

����
a�

K
ed

isin
i

g
ord

un

m

u

A
y	se�n

in
$

c
a
t
�
P
�
S
G
�
A
C
C
s
e
e
�
P
�
S
G
�
Q
U
E
S
A
y

s
e
�
G
E
N

�D
id

you
see

A
y	se�s

cat��

A
lth

ou
gh

w
e

h
ave

in
clu

d
ed

con
trol

in
form

ation
for

scram
b
lin

g
th

e
p

ossessor

to
p

ost
h
ead

p
osition

�
w

e
h
ave

op
ted

n
ot

to
d
eal

w
ith

eith
er

d
iscon

tin
u
ou

s

con
stitu

en
ts

or
lon

g�er�
d
istan

ce
scram

b
lin

gs
as

th
ese

are
m

ain
ly

u
sed

in

sp
oken

d
iscou

rse�

�
F

u
rth

erm
ore�

sin
ce

th
e

p
ossessor

in
form

ation
is

ex
p
licitly

m
ark

ed
on

th
e

h
ead

n
ou

n
�

som
etim

es
th

e
d
iscou

rse
d
oes

n
ot

req
u
ire

an
overt

p
ossessor�

F
or

ex
am

p
le�

if
th

e
ow

n
er

of
th

e
p

en
cil

is
n
ot

to
b

e
em

p
h
asized

�
b

oth
of

th
e

follow
in

g
n
ou

n
p
h
rases

can
b

e
u
sed

to
d
en

ote
�you

r
p

en
cil��

����
a�

sen
in

kalem
in

y
o
u
�
G
E
N
p
e
n
c
i
l
�
P
�
S
G

�you
r
pen

cil�

b
�

kalem
in

p
e
n
c
i
l
�
P
�
S
G

�you
r
pen

cil�

In
th

e
follow

in
g

su
b
section

s�
w

e
p
resen

t
th

e
con

stitu
en

ts
of

a
n
ou

n
p
h
rase

in

d
ep

th
�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

�
��
��

S
p
e
c
i�
e
rs

S
p

eci�
ers

are
con

stitu
en

ts
of

n
ou

n
p
h
rases

w
h
ich

are
u
sed

to
d
istin

gu
ish

th
e

h
ead

n
ou

n
ou

t
of

a
set

of
p

ossib
le

sim
ilar

n
ou

n
s

in
th

e
con

tex
t�

T
h
e

sp
eci�

ers
of

a
n
ou

n

p
h
rase

are�
th

e
q
u
an

ti�
er�

th
e

d
em

on
strative

sp
eci�

er�
th

e
sp

ecify
in

g
relation

�
th

e

p
ossessor�

an
d

th
e

set
sp

eci�
ers�

T
h
e
Q
u
a
n
ti�

e
r

Q
u
an

ti�
ers

are
u
sed

to
p
ick

ou
t

th
e

q
u
an

tity
of

item
s

d
en

oted
b
y

th
e

h
ead

n
ou

n
�

T
h
e

T
u
rk

ish
q
u
a
n
ti�

e
rs

are�
"h

er��ev
ery

��"b
iraz��a

little��"b
az���som

e��"b
irka	c�

�
a

few
��

"b
ir	cok

��m
an

y
��"b


ut
un
�
�all��

"t
u
m

��all��
"k

im
i��som

e�
an

d
th

e
in

d
e�

n
ite

article
"b

ir�
�a�an

��

In
T

u
rk

ish
�

som
e

q
u
an

ti�
ers

can
on

ly
sp

ecify
h
ead

s
th

at
are

m
orp

h
ologically

m
arked

p
lu

ral�
an

d
som

e
can

on
ly

sp
ecify

h
ead

s
th

at
are

sin
gu

lar�
F
or

ex
am

p
le�

����
a�

h
er

in
san

e
v
e
r
y
h
u
m
a
n

�every
hu
m
an�

b
�

%
h
er

in
san

lar

e
v
e
r
y
h
u
m
a
n
�
P
L
U

����
a�

b
az�

m
asalar

s
o
m
e
t
a
b
l
e
�
P
L
U

�som
e
tables�

b
�

%
b
az�

m
asa

s
o
m
e
t
a
b
l
e

T
h
e

cou
n
tab

ility
of

th
e

h
ead

also
p
lay

s
an

im
p

ortan
t

role
in

th
e

selection
of

th
e

q
u
an

ti�
er�

S
om

e
q
u
an

ti�
ers

can
on

ly
sp

ecify
cou

n
tab

le
h
ead

s�
w

h
ereas

som
e

oth
ers

can
on

ly
sp

ecify
u
n
cou

n
tab

le
h
ead

s�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

In
T

u
rk

ish
�

som
etim

es
a

d
em

on
strative

sp
eci�

er
an

d
a

q
u
an

ti�
er

can
sp

ecify

th
e

sam
e

h
ead

�
T

h
is

is
a

p
rop

erty
of

th
e

q
u
an

ti�
er�

F
or

ex
am

p
le�

����
a�

	su
b
irka	c


o�gren
ci

t
h
a
t
s
e
v
e
r
a
l
s
t
u
d
e
n
t

�those
several

stu
den

ts�

b
�

%
b
u

b
az�

k
itap

lar

t
h
i
s
s
o
m
e
b
o
o
k
�
P
L
U

T
h
e

ord
er

of
th

e
d
em

on
strative

sp
eci�

er
an

d
th

e
q
u
an

ti�
er

m
ay

also
ch

an
ge�

d
ep

en
d
in

g
on

th
e

q
u
an

ti�
er

u
sed

�
F

or
ex

am
p
le�

����
a�

b

ut
u

n
b
u

kalem
ler

a
l
l

t
h
i
s
p
e
n
c
i
l
�
P
L
U

�all
these

pen
cils�

b
�

%
b
irka	c

	su

o�gren

ci

s
o
m
e

t
h
a
t
s
t
u
d
e
n
t

A
ll

of
th

e
ab

ove
p
rop

erties
of

q
u
an

ti�
ers

are
cod

ed
in

th
e

lex
icon

�

T
h
e

in
d
e�

n
ite

article
"b

ir�
�a�an

�
can

also
b

e
con

sid
ered

as
a

q
u
an

ti�
er�

W
ith

"b
ir��

th
e

w
ord

ord
er

can
ch

an
ge

an
d

it
m

ay
occu

r
b

etw
een

th
e

q
u
alitativ

e
m

o
d
�

i�
ers

an
d

th
e

classi�
er�

T
h
e

su
rface

form
of

th
e

in
d
e�

n
ite

article�
"b

ir��
is

also

th
e

su
rface

form
of

th
e

card
in

al
"on

e��
If

th
e

w
ord

"b
ir�

is
p
reced

in
g

a
q
u
alitative

m
od

i�
er

in
th

e
su

rface
form

�
it

can
eith

er
b

e
an

in
d
e�

n
ite

article
or

a
card

in
al�

b
u
t

if
it

is
su

cceed
in

g
a

q
u
alitativ

e
m

od
i�

er�
th

en
it

is
an

in
d
e�

n
ite

article�

T
h
e

p
resen

ce
of

th
e

in
d
e�

n
ite

article
d
ep

en
d
s

on
th

e
d
e�

n
iten

ess�
sp

eci�
city�

an
d

referen
tiality

of
th

e
h
ead

n
ou

n
�

T
h
ese

are
ex

p
lain

ed
in

d
etail

in
th

e
follow

in
g

section
s�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

T
h
e
D
e
m
o
n
stra

tiv
e
S
p
e
c
i�
e
r

D
e
m
o
n
stra

tiv
e
sp
e
c
i�
e
rs

are
u
sed

to
p

oin
t

ou
t

item
s

 ���
p
�

���!�
T

u
rk

ish

d
em

on
strative

sp
eci�

ers
are�

"b
u
�

�th
is��

"	su
�

�th
at��

an
d

"o�
�th

at��
T

h
e

d
em

on
�

strative
sp

eci�
ers

d
istin

gu
ish

b
etw

een
th

e
d
egrees

of
p
rox

im
ity

to
th

e
sp

eaker�

"b
u
�

is
u
sed

to
p

oin
t

ou
t

item
s

th
at

are
n
ear

th
e

sp
eaker�

"	su
�
an

d
"o�

are
u
sed

to

p
oin

t
ou

t
item

s
w

h
ich

are
n
ot

n
ear

th
e

sp
eak

er�
b
u
t

th
e

item
s

p
oin

ted
ou

t
b
y

"	su
�

are
closer

�an
d

p
ossib

ly
v
isib

le�
to

th
e

sp
eak

er
th

an
th

e
on

es
p

oin
ted

ou
t

b
y

"o��

T
h
e
S
p
e
c
ify

in
g
R
e
la
tio

n

S
p
e
c
ify

in
g
re
la
tio

n
s

are
u
sed

to
p
ick

ou
t

item
s

b
y

giv
in

g
th

eir
relation

sh
ip

w
ith

oth
er

item
s�

In
T

u
rk

ish
�

a
sp

ecify
in

g
relation

is
a

p
ostp

osition
al

p
h
rase

form
ed

b
y

a
n
ou

n
p
h
rase

an
d

on
e

of
th

e
p

ostp
osition

s
"ait�

�b
elon

gin
g

to��
"d

air�
�ab

ou
t��

etc�
or

an
ad

jectival
p
h
rase�

form
ed

b
y

th
e

#
k
i

relativ
izer

from
a

sin
gu

lar
n
ou

n

p
h
rase

�w
ith

tem
p

oral
or

sp
atial

location
sem

an
tics�

in
th

e
n
om

in
ativ

e
case�

or

a
n
ou

n
p
h
rase

in
th

e
locativ

e
case�

If
th

e
sp

ecify
in

g
relation

is
a

p
ostp

osition
al

p
h
rase�

th
en

th
e

p
ostp

osition
gives

th
e

relation
sh

ip
of

its
argu

m
en

t
n
ou

n
p
h
rase�

w
ith

th
e

h
ead

�
F
or

ex
am

p
le�

in
th

e

follow
in

g
n
ou

n
p
h
rase�

th
e

sp
ecify

in
g

relation
is

a
p

ostp
osition

al
p
h
rase

an
d

th
e

p
ostp

osition
giv

es
a

relation
of

ow
n
ersh

ip
�

����
a�

A
li�ye

ait
k
itap

A
l
i
�
D
A
T
b
e
l
o
n
g
i
n
g
�
t
o
b
o
o
k

�T
he

book
that

belon
gs

to
A
li�

If
th

e
p

ostp
osition

al
p
h
rase

m
en

tion
s

a
sp

atial
location

�
it

gets
th

e
�
k
i

relativ
iza�

tion
su

&
x
�

F
or

ex
am

p
le�

����
a�

h
astan

ed
en


on
cek

i
ev

h
o
s
p
i
t
a
l
�
A
B
L
b
e
f
o
r
e
�
R
E
L
h
o
u
s
e

�hou
se

before
the

hospital�

T
h
e

sp
ecify

in
g

relation
w

h
ich

is
an

ad
jectival

p
h
rase�

m
en

tion
s

a
sp

atial
or



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

tem
p

oral
location

�
T

h
e

follow
in

g
are

th
e

ex
am

p
les

of
n
ou

n
p
h
rases

h
av

in
g

an

ad
jectival

p
h
rase

as
a

sp
ecify

in
g

relation
�

����
a�

A
li�n

in
ev

d
ek

i
k
itab

�

A
l
i
�
G
E
N
h
o
m
e
�
L
O
C
�
R
E
L
b
o
o
k
�
P
�
S
G

�A
li�s

book
at

hom
e�

����
a�

d

u
n
k

u

s�n
av

y
e
s
t
e
r
d
a
y
�
R
E
L
e
x
a
m
i
n
a
t
i
o
n

�the
exam

yesterday�

T
h
e
P
o
sse

sso
r

P
o
sse

sso
r

d
istin

gu
ish

es
an

item
b
y

ex
p
ressin

g
its

ow
n
er� �

In
T

u
rk

ish
�
th

e
p
osses�

sor
is

a
n
ou

n
p
h
rase

w
ith

a
gen

itiv
e

case
m

arker�
T

h
e

agreem
en

t
of

th
e

p
ossessor

sh
ou

ld
b

e
th

e
sam

e
as

th
e

p
ossessiv

e
m

arker
of

th
e

h
ead

n
ou

n
�
w

h
en

it
is

p
resen

t� �

T
h
e

in
form

ation
ex

p
ressed

b
y

th
e

p
ossessor�

can
also

b
e

ex
p
ressed

b
y

th
e

p
osses�

siv
e

m
arker

of
th

e
h
ead

alon
e�

if
su

ch
em

p
h
asis

is
n
ot

n
ecessary

in
th

e
con

tex
t�

T
h
e

follow
in

g
tw

o
n
ou

n
p
h
rases�

th
en

�
h
ave

alm
ost

th
e

sam
e

sem
an

tics�
b
u
t

in

th
e

�
rst

on
e

it
is

em
p
h
asized

th
at

"th
e

b
ook

is
m

in
e�

as
op

p
osed

to
som

eb
od

y

else�s��
w

h
ile

th
e

latter
is

n
eu

tral�

����
a�

b
en

im
k
itab

�m

m
y

b
o
o
k
�
P
�
S
G

�m
y
boo

k�

b
�

k
itab

�m

b
o
o
k
�
P
�
S
G

�m
y
book�

�T
h
is
ow

n
ersh

ip
in
clu

d
es

an
y
k
in
d
of

p
ossession

�
F
or

ex
am

p
le�

in
th
e
n
ou

n
p
h
rase

�Joh
n
�s

b
o
o
k

�

J
oh

n
m
ay

a
lso

b
e
th
e
w
riter

of
th
e
b
o
ok

�
�In

gen
eral�

th
e
h
ead

n
o
u
n
n
eed

n
ot

h
ave

a
p
o
ssessive

in
T
u
rk
ish

�
if
th
ere

is
a
p
ossessor�

F
o
r

ex
am

p
le�

th
e
follow

in
g
is
also

a
g
ram

m
atical

n
ou

n
p
h
rase�

��
�
�

a
�

b
en
im

k
itap

m
y

b
o
o
k

�m
y
boo

k�

B
u
t�
su
ch

fo
rm

s
a
re

u
sed

very
in
freq

u
en
tly�

a
n
d
sh
ou

ld
p
rob

ab
ly

n
ot

b
e
d
ealt

w
ith

at
th
is
p
oin

t�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

T
h
erefore�

���b
�

can
n
ot

b
e

u
sed

in
th

e
an

sw
er

to
���a�

in
th

e
follow

in
g

d
iscou

rse�

w
h
ere

th
e

ow
n
er

of
th

e
b

ook
sh

ou
ld

b
e

em
p
h
asized

�

����
a�

K
im

in
k
itab

�
kal�n

$

w
h
o
s
e
b
o
o
k
�
P
�
S
G
t
h
i
c
k

�W
hose

book
is
thick��

b
�

B
en

im
k
itab

�m
kal�n

�

I
�
G
E
N
b
o
o
k
�
P
�
S
G
t
h
i
c
k

�M
y
book

is
thick
�

c�
%

K
itab

�m
kal�n

�

b
o
o
k
�
P
�
S
G
t
h
i
c
k

T
h
e

p
ossessor

is
th

e
on

ly
con

stitu
en

t
in

a
n
ou

n
p
h
rase�

w
h
ich

can
m

ove
from

its
p

osition
to

a
p
osition

p
ast

th
e

h
ead

�
F

or
ex

am
p
le�

b
oth

of
th

e
follow

in
g

sen
�

ten
ces

m
en

tion
th

at
"m

y
h
ou

se
is

b
eau

tifu
l��b

u
t

th
ey

con
vey

d
i�

eren
t

in
form

ation
�

regard
in

g
focu

s�
top

ic
an

d
b
ack

grou
n
d
�

����
a�

B
en

im
ev

im
g
u

zeld
ir�

I
�
G
E
N
h
o
u
s
e
�
P
�
S
G
b
e
a
u
t
i
f
u
l
�
C
O
P
U
L
A

�M
y
hou

se
is

beau
tifu

l
�

b
�

E
v
im

g
uzeld
ir

b
en

im
�

h
o
u
s
e
�
P
�
S
G
b
e
a
u
t
i
f
u
l
�
C
O
P
U
L
A
I
�
G
E
N

�M
y
hou

se
is
beau

tifu
l
�

T
h
e

p
ossessor

of
th

e
su

b
ject

is
b
ack

grou
n
d
ed

in
th

e
latter�

T
h
e
S
e
t
S
p
e
c
i�
e
r

If
a

n
ou

n
p
h
rase

is
sp

eci�
ed

b
y

a
se
t
sp
e
c
i�
e
r�

th
en

th
e

n
ou

n
p
h
rase

d
en

otes

th
e

m
em

b
ers

of
som

e
set�

w
h
ich

h
ave

som
e

d
istin

gu
ish

in
g

id
en

tity
or

p
rop

erty�
or

w
h
ich

are
of

som
e

q
u
an

tity�
T

h
e

set
sp

eci�
er

is
a

n
ou

n
p
h
rase

w
h
ich

is
sem

an
ti�

cally
p
lu

ral
an

d
is

in
th

e
ab

lativ
e

case�
F
or

ex
am

p
le�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

ak
rab

alard
an

am
cam

�n
k
�z�

r
e
l
a
t
i
v
e
�
P
L
U
�
A
B
L
u
n
c
l
e
�
P
�
S
G
�
G
E
N
d
a
u
g
h
t
e
r
�
P
�
S
G

�m
y
u
n
cle�s

dau
ghter

am
on
g
relatives�

If
th

e
h
ead

�
w

h
ich

is
sp

eci�
ed

b
y

a
set

sp
eci�

er�
is

th
e

sam
e

as
th

at
of

th
e

set

sp
eci�

er�
th

en
it

d
rop

s�
In

su
ch

cases�
on

e
of

th
e

m
od

i�
ers

of
th

e
h
ead

act
as

th
e

h
ead

�
F

or
ex

am
p
le�

����
a�

ad
am

lard
an

b
u

ik
isi

m
a
n
�
P
L
U
�
A
B
L
t
h
i
s
t
w
o
�
P
�
S
G

�these
tw
o
am

on
g
the

m
en�

b
�

kazak
lard

an
ev

d
ek

i
ik

isi

p
u
l
l
o
v
e
r
�
P
L
U
�
A
B
L
h
o
m
e
�
L
O
C
�
R
E
L
t
w
o
�
P
�
S
G

�am
on
g
the

pu
llovers


the
tw
o
at

hom
e�

c�
k
itap

lard
an

en
kal�n

�

b
o
o
k
�
P
L
U
�
A
B
L
m
o
s
t
t
h
i
c
k
�
P
�
S
G

�the
thickest

on
e
am

on
g
the

books�

�
��
��

M
o
d
i�
e
r
s

M
od

i�
ers

are
con

stitu
en

ts
of

n
ou

n
p
h
rases

w
h
ich

giv
e

in
form

ation
ab

ou
t

th
e

p
rop

erties
of

th
e

con
cep

t
d
en

oted
b
y

th
e

h
ead

n
ou

n
�

or
ab

ou
t

th
e

relation
s

of
its

p
rop

erties
w

ith
p
rop

erties
of

oth
er

con
cep

ts�
T

h
e

m
od

i�
ers

of
a

n
ou

n
p
h
rase

are�

th
e

m
od

ify
in

g
relation

�
th

e
ord

in
al�

th
e

q
u
an

titativ
e

m
od

i�
er�

an
d

th
e

q
u
alitativ

e

m
od

i�
er�

T
h
e
M
o
d
ify

in
g
R
e
la
tio

n

M
o
d
ify

in
g
re
la
tio

n
gives

in
form

ation
ab

ou
t

th
e

p
rop

erties
of

a
con

cep
t�

T
h
is

p
rop

erty
can

also
b

e
giv

en
in

com
p
arison

w
ith

an
oth

er
con

cep
t�

In
T

u
rk

ish
�

a
m

od
ify

in
g

relation
can

eith
er

b
e

a
p

ostp
osition

al
p
h
rase�

lik
e

th
e

sp
ecify

in
g

relation
�

or
a

n
ou

n
p
h
rase

follow
ed

b
y

on
e

of
th

e
su

&
x
es

�
D
A
n

�ab
lative�

m
ad

e

of��
�
l
H

�w
ith

��
�
s
H
z

�w
ith

ou
t��

�
D
A

�locativ
e�

m
ad

e
on

��
or

�
l
H
k

�of��



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

T
h
e

p
ostp

osition
al

p
h
rase

giv
es

th
e

p
rop

erty
in

com
p
arison

w
ith

an
oth

er
item

�

It
is

form
ed

b
y

a
n
ou

n
p
h
rase

an
d

on
e

of
th

e
p

ostp
osition

s
"gib

i�
�lik

e��
"kad

ar�

�as
m

u
ch

as��
"
on

ce�
�b

efore��
etc�

F
or

ex
am

p
le�

����
a�

at
gib

i
k

op

ek

h
o
r
s
e
l
i
k
e
d
o
g

�dog
like

a
horse�

T
h
e

case
of

th
e

n
ou

n
p
h
rase

sh
ou

ld
m

atch
th

e
su

b
categorization

req
u
irem

en
t

of
th

e
p

ostp
osition

u
sed

�
If

th
e

h
ead

of
th

e
n
ou

n
p
h
rase

th
e

w
h
ole

n
ou

n
p
h
rase

is
com

p
ared

to
is

th
e

sam
e

as
th

e
h
ead

of
th

e
w

h
ole

n
ou

n
p
h
rase�

th
en

it
m

ay
b

e

elim
in

ated
from

th
e

su
rface

form
�

F
or

ex
am

p
le�

����
a�

$
ev

d
ek

i
elm

alar
kad

ar
elm

a

h
o
m
e
�
L
O
C
�
R
E
L
a
p
p
l
e
�
P
L
U
a
s
m
a
n
y
a
s
a
p
p
l
e

�as
m
an
y
apples

as
there

are
at

hom
e�

b
�

ev
d
ek

i
kad

ar
elm

a

h
o
m
e
�
L
O
C
�
R
E
L
a
s
m
a
n
y
a
s
a
p
p
l
e

�as
m
an
y
apples

as
there

are
at

hom
e�

T
h
e

m
od

ify
in

g
relation

can
also

b
e

a
n
ou

n
p
h
rase

follow
ed

b
y

on
e

of
th

e

su
&

x
es�

��
�
D
A
n

�ab
lative

case
m

ark
in

g
in

d
icatin

g
�m

ad
e

of�
relation

sh
ip

��

����
tah

tad
an

m
asa

w
o
o
d
�
A
B
L
t
a
b
l
e

�table
m
ade

of
w
ood�

��
�
l
H

�ad
jective

d
erivation

su
&

x
in

d
icatin

g
�w

ith
���

����

ort
u

l
u
m

asa

c
o
v
e
r
�
W
I
T
H
t
a
b
l
e

�table
w
ith

cover�

��
�
s
H
z

�ad
jective

d
erivation

su
&

x
in

d
icatin

g
�w

ith
ou

t���



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����

ort
us
uz

m
asa

c
o
v
e
r
�
W
I
T
H
O
U
T
t
a
b
l
e

�table
w
ithou

t
cover�

��
�
D
A

�locative
m

arker
in

d
icatin

g
relation

sh
ip

�m
ad

e�on
���

����
k
irem

itte
	si	s

b
r
i
c
k
�
L
O
C
k
e
b
a
p

�kebap
�cooked�

on
brick�

��
or

�
l
H
k

�ad
jective

d
erivation

su
&

x
in

d
icatin

g
�h

as
m

easu
rab

le
p
rop

erty
�

relation
sh

ip
��

����
ik

i
k
ilolu

k
karp

u
z

t
w
o
k
i
l
o
�
O
F
w
a
t
e
r
m
e
l
o
n

�a
w
aterm

elon
w
eighin

g
tw
o
kilos�

If
th

e
su

&
x

is
�
D
A
n
�

th
en

th
e

h
ead

of
th

e
n
ou

n
p
h
rase

m
u
st

h
ave

th
e

sem
an

tic

p
rop

erty
of

d
en

otin
g

a
m

aterial�
th

ou
gh

th
is

m
ay

b
e

relax
ed

�

T
h
e
O
rd
in
a
l

A
n
o
rd
in
a
l

ex
p
resses

th
e

ord
er

of
an

item
�

In
T

u
rk

ish
�
an

ord
in

al
m

od
i�

er
can

b
e

on
e

of�
ilk

��
rst��

b
irin

ci��
rst��

ik
in

ci�secon
d
��


u
	c
un

c
u
�th

ird
��

etc��
an

d
son

u
n
cu

�last��
A

lth
ou

gh
th

e
w

ord
s

"ilk
�

an
d

"b
irin

ci�
seem

to
h
ave

th
e

sam
e

sem
an

tics�

th
ey

h
ave

a
sligh

tly
d
i�

eren
t

b
eh

av
iou

r�

In
T

u
rk

ish
�

th
ere

can
b

e
an

in
ten

si�
er

w
h
ich

m
od

i�
es

th
e

ord
in

al�
T

h
is

is
th

e

ad
verb

"en
�

�m
ost��

F
or

ex
am

p
le�

����
en

son
u
n
cu

m
asa

m
o
s
t
l
a
s
t

t
a
b
l
e

�the
�m

ost�
last

table�

B
u
t

th
is

ad
verb

can
on

ly
in

ten
sify

th
e

ord
in

als
"b

irin
ci�

an
d

"son
u
n
cu

�� 	

�N
o
te

th
a
t
�b
irin

ci�
ca
n
ta
k
e
a
n
ad

verb
ial

in
ten

si	
er�

w
h
ereas

�ilk
�
can

n
ot�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

T
h
e
Q
u
a
n
tita

tiv
e
M
o
d
i�
e
r

A
q
u
a
n
tita

tiv
e
m
o
d
i�
e
r

ex
p
resses

th
e

q
u
an

tity
of

th
e

referen
t

d
en

oted
b
y

th
e

h
ead

n
ou

n
�

It
m

ay
b

e�
on

e
of�

��
a

card
in

al�

����
ev

d
ek

i
ik

i
m

asa

h
o
m
e
�
L
O
C
�
R
E
L
t
w
o
t
a
b
l
e

�tw
o
tables

at
hom

e�

��
a

ran
ge�

����
b
u


u	c
b

e	s
kalem

t
h
i
s
t
h
r
e
e
f
i
v
e
p
e
n
c
i
l

�these
�
to

�
pen

cils�

��
an

ad
jective

th
at

ex
p
resses

a
fu

zzy
q
u
an

tity
�for

ex
am

p
le�

az
or

	cok
��

����
	cok

elm
a

l
o
t
a
p
p
l
e

�lots
of

apples�

N
ote

th
at

th
is

ad
jectiv

e
can

also
b

e
follow

ed
b
y

on
e

of
th

e
w

ord
s

"m
ik

tard
a�

or
"say

�d
a��

if
th

e
h
ead

is
u
n
cou

n
tab

le
an

d
cou

n
tab

le�
resp

ectiv
ely�

T
h
is

u
sage

is
m

ore
form

al�

��
a

n
ou

n
p
h
rase�

w
h
ere

th
e

h
ead

is
a

con
tain

er
or

a
m

easu
re

n
ou

n
m

od
i�

ed
b
y

a
q
u
an

titative
m

od
i�

er
of

ty
p

e
card

in
al

or
ran

ge�
If

th
e

h
ead

is
a

con
tain

er�

th
en

th
e

n
ou

n
p
h
rase

sp
ecify

in
g

th
e

q
u
an

tity
m

ay
also

b
e

follow
ed

b
y

th
e

w
ord

"d
olu

su
��

m
ean

in
g

"fu
ll

of��
F

or
ex

am
p
le� 


����
a�


u	c
b
ard

ak
su

t
h
r
e
e
g
l
a
s
s

w
a
t
e
r

�three
glasses

of
w
ater�

b
�


u	c
b
ard

ak
d
olu

su
su

t
h
r
e
e
g
l
a
s
s

f
u
l
l
o
f
w
a
t
e
r

�three
glassfu

ls
of

w
ater�

�N
o
te

th
a
t
���

�
an

d
���

c�
a
re

d
i�
eren

t�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

c�
ik

i
k
ilo

karp
u
z

t
w
o
k
i
l
o
w
a
t
e
r
m
e
l
o
n

�tw
o
kilos

of
w
aterm

elon�

In
T

u
rk

ish
�
a

h
ead

can
n
ot

b
e

m
od

i�
ed

b
y

a
q
u
an

titativ
e

m
od

i�
er

an
d

sp
eci�

ed

b
y

a
q
u
an

ti�
er

at
th

e
sam

e
tim

e�
th

ou
gh

som
e

q
u
an

ti�
ers

allow
for

th
e

p
resen

ce

of
a

card
in

al�
F

or
ex

am
p
le�

����
a�

h
er

ik
i

kalem

e
v
e
r
y
t
w
o
p
e
n
c
i
l

�both
pen

cils�

b
�

%
b
az�

ik
i

m
asalar

s
o
m
e
t
w
o
t
a
b
l
e
�
P
L
U

T
h
e

card
in

al
m

ay
sp

ecify
th

e
q
u
an

tity
as

an
u
p
p

er
or

a
low

er
lim

it�
F
or

ex
am

p
le�

����
a�

en
az

ik
i

elm
a

m
o
s
t
l
i
t
t
l
e
t
w
o
a
p
p
l
e

�at
least

tw
o
apples�

b
�

en
	cok

ik
i

kalem

m
o
s
t
m
u
c
h
t
w
o
p
e
n
c
i
l

�at
m
ost

tw
o
pen

cils�

T
h
e

lim
it

m
ay

also
b

e
given

as
a

ran
ge

as
w

ell
as

a
card

in
al�

F
or

ex
am

p
le�

����
a�

en
az

ik
i


u	c
k
i	si

m
o
s
t
l
e
s
s
t
w
o
t
h
r
e
e
p
e
r
s
o
n

�at
least

tw
o
to

three
people�

T
h
e

card
in

al
w

h
ich

sp
eci�

es
a

q
u
an

tity
m

ay
b

e
follow

ed
b
y

on
e

of
th

e
w

ord
s

"ad
et��

"tan
e�

an
d

"p
ar	ca�

�all
m

ean
in

g
"p

iece���
b
u
t

if
th

e
q
u
an

titative
m

od
i�

er

is
also

a
n
ou

n
p
h
rase

an
d

its
h
ead

is
a

m
easu

re
n
ou

n
�

th
en

th
ese

w
ord

s
can

n
ot



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

b
e

p
resen

t
b

etw
een

th
e

card
in

al
an

d
th

e
m

easu
re

n
ou

n
in

th
e

su
rface

form
�

F
or

ex
am

p
le�

����
a�

ik
i

elm
a

t
w
o
a
p
p
l
e

�tw
o
apples�

b
�

ik
i

ad
et

elm
a

t
w
o
p
i
e
c
e
a
p
p
l
e
s

�tw
o
apples�

c�
%

ik
i

ad
et

k
ilo

elm
a

t
w
o
p
i
e
c
e
k
i
l
o
a
p
p
l
e

If
th

e
h
ead

is
m

od
i�

ed
b
y

a
q
u
an

titativ
e

m
od

i�
er

w
h
ich

is
a

card
in

al
greater

th
an

on
e�

or
a

q
u
an

titativ
e

m
od

i�
er

w
h
ich

is
a

ran
ge�

th
en

th
is

n
ou

n
p
h
rase

is

sem
an

tically
p
lu

ral�
B

u
t�

in
T

u
rk

ish
�

su
ch

a
n
ou

n
p
h
rase

is
n
ot

m
orp

h
ologically

m
arked

p
lu

ral
at

th
e

sam
e

tim
e�

T
h
e
Q
u
a
lita

tiv
e
M
o
d
i�
e
rs

A
q
u
a
lita

tiv
e
m
o
d
i�
e
r

ex
p
resses

q
u
alitativ

e
p
rop

erties
of

a
con

cep
t�

T
h
ere

m
ay

b
e

an
y

n
u
m

b
er

of
q
u
alitative

m
od

i�
ers

m
od

ify
in

g
th

e
h
ead

�
In

T
u
rk

ish
�

a

q
u
alitativ

e
m

od
i�

er
is

an
ad

jectiv
e

p
h
rase�

w
h
ich

is
form

ed
from

ord
in

ary
ad

jec�

tiv
es�

F
or

ex
am

p
le�

����
b


uy

u
k

sar�
kap

�

b
i
g

y
e
l
l
o
w
d
o
o
r

�big
yellow

doo
r�

A
n

ad
jective

in
th

e
ad

jectiv
e

p
h
rase

can
also

b
e

m
od

i�
ed

b
y

an
ad

verb
or

a

p
ostp

osition
al

p
h
rase

w
h
ich

fu
n
ction

as
in

ten
si�

ers�
In

th
e

n
ou

n
p
h
rase

in
���a��

th
e

q
u
alitative

ad
jective

"b

uy


uk
�

�b
ig�

is
m

od
i�

ed
b
y

an
ad

verb
�

w
h
ereas

in
th

e

n
ou

n
p
h
rase

in
���b

��
it

is
m

od
i�

ed
b
y

a
p

ostp
osition

al
p
h
rase

 ���
p
�

���!�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

en
b


uy

uk

m
asa

m
o
s
t
b
i
g

t
a
b
l
e

�the
biggest

table�

b
�

at
kad

ar
b


uy

uk

b
ir

k

op

ek

h
o
r
s
e
a
s

b
i
g

a
d
o
g

�a
d
og

as
big

as
a
horse�

T
h
e

ord
er

of
q
u
an

titativ
e

an
d

q
u
alitative

m
od

i�
ers

m
od

ify
in

g
th

e
h
ead

is
n
ot

�
x
ed

�
T

h
e

on
e

th
at

is
em

p
h
asized

is
closer

to
th

e
h
ead

in
th

e
su

rface
form

�
F
or

ex
am

p
le�in

th
e

�
rst

p
h
rase

b
elow

�
th

e
fact

th
at

"th
e

tab
les

are
b
ig�

is
em

p
h
asized

�

w
h
ile

in
th

e
secon

d
on

e�
th

e
fact

th
at

"th
ere

are
tw

o
tab

les�
is

em
p
h
asized

�

����
a�

ik
i

b

uy


uk
m

asa

t
w
o
b
i
g

t
a
b
l
e

�tw
o
big

tables�

b
�

b

uy


uk
ik

i
m

asa

b
i
g

t
w
o
t
a
b
l
e

�tw
o
big

tables�

�
��
��

C
la
ssi�

e
rs
a
n
d
th
e
H
e
a
d

T
h
e
h
e
a
d

of
a

n
ou

n
p
h
rase

is
eith

er
a

p
rop

er
n
ou

n
�

com
m

on
n
ou

n
or

a
p
ron

ou
n
�

P
ron

ou
n
s

can
n
ot

tak
e

an
y

sp
eci�

ers�
m

od
i�

ers�
or

classi�
ers�

N
ou

n
s

can
fu

rth
er

b
e

classi�
ed

b
y

a
set

of
c
la
ssi�

e
rs�

A
classi�

er
can

also
b

e
a

com
m

on
n
ou

n
�

or
it

can
itself

b
e

a
n
ou

n
p
h
rase

w
h
ich

can
on

ly
h
ave

a
classi�

er�
classify

in
g

th
e

h
ead

an
d
�or

m
od

i�
ers

m
od

ify
in

g
th

e
h
ead

�
F

u
rth

erm
ore�

th
e

h
ead

of
a

n
ou

n

p
h
rase

can
also

b
e

a
n
ou

n
p
h
rase

h
av

in
g

on
ly

a
classi�

er
classify

in
g

th
e

h
ead

�

F
or

ex
am

p
le�

in
th

e
follow

in
g

n
ou

n
p
h
rase�

th
e

h
ead

an
d

th
e

classi�
er

are
b

oth

n
ou

n
p
h
rases�

each
h
av

in
g

a
classi�

er�

����
k
red

i
kart�

kom
isy

on
oran

�

c
r
e
d
i
t
c
a
r
d
�
P
�
S
G
c
o
m
m
i
s
s
i
o
n
r
a
t
e
�
P
�
S
G

�credit
card

com
m
ission

rate�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

N
P

�
�
�
�
�

H
H
H
H
H

classi�
er

N
P

�
�
�

H
H
H

classi�
er

k
red

i

h
ead

kart�

h
ead
N

P

�
�
�

H
H
H

classi�
er

kom
isyon

h
ead

oran
�

F
igu

re
����

T
h
e

stru
ctu

re
of

th
e

n
ou

n
p
h
rase

in
����

T
h
e

tree
in

F
igu

re
���

is
giv

en
to

d
em

on
strate

th
e

stru
ctu

re
of

th
is

n
ou

n
p
h
rase�

A
m

od
i�

er
m

ay
in

terv
en

e
b

etw
een

th
e

classi�
er

an
d

th
e

h
ead

�
T

h
e

follow
in

g

n
ou

n
p
h
rase

is
an

ex
am

p
le

to
su

ch
a

form
� �

����
a�

D
�	si	sleri

esk
i

B
akan

�

f
o
r
e
i
g
n
a
f
f
a
i
r
s
o
l
d
m
i
n
i
s
t
e
r
�
P
�
S
G

�old
M
in
ister

of
F
oreign

A
�
airs�

T
h
e

h
ead

of
th

e
n
ou

n
p
h
rase

can
som

etim
es

d
rop

�
T

h
is

is
u
su

ally
th

e
case�

w
h
en

th
e

h
ead

is
alread

y
in

trod
u
ced

in
to

th
e

d
iscou

rse�
an

d
its

oth
er

d
istin

gu
ish

�

in
g

p
rop

erties
also

n
eed

to
b

e
in

tro
d
u
ced

�
In

su
ch

a
case�

th
e

classi�
er

of
th

e
n
ou

n

p
h
rase�

if
p
resen

t�
d
rop

s�
too�

A
m

od
i�

er
or

a
sp

eci�
er

�on
ly

th
e

p
ossessor�

th
e

q
u
an

ti�
er�

or
th

e
sp

ecify
in

g
relation

�
of

th
e

n
ou

n
p
h
rase�

w
h
ich

is
im

m
ed

iately

p
reced

in
g

th
e

h
ead

in
th

e
n
orm

al
su

rface
form

su
b
stitu

tes
for

th
e

h
ead

an
d

gets

th
e

case�
n
u
m

b
er

an
d

p
ossessiv

e
m

ark
in

gs
of

th
e

h
ead

�
If

th
is

elem
en

t
is

p
osses�

sor�
th

en
it

gets
th

e
su

&
x
�
k
i
�
an

d
th

en
on

ly
th

e
n
u
m

b
er

an
d

case
m

ark
in

gs�
F
or

ex
am

p
le�

����
a�

K
im

in
k
itab

�
kal�n

$

w
h
o
s
e
b
o
o
k
�
P
�
S
G
t
h
i
c
k

�W
hose

book
is
thick��

	S
ee

a
lso

earlier
ex
a
m
p
les�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

b
�

A
y	se�n

in
k
itab

�
kal�n

�

A
y

s
e
�
G
E
N
b
o
o
k
�
P
�
S
G
t
h
i
c
k

�A
y	se�s

book
is
thick
�

c�
A

y	se�n
in

k
i

kal�n
�

A
y

s
e
�
G
E
N
�
R
E
L
t
h
i
c
k

�T
hat

of
A
y	se

is
thick�

If
th

e
elem

en
t

w
h
ich

is
su

b
stitu

tin
g

for
th

e
h
ead

�
is

a
m

od
ify

in
g

elem
en

t
oth

er

th
an

th
e

p
ossessor�

it
gets

b
oth

of
th

e
n
u
m

b
er�

case
an

d
p

ossessiv
e

m
ark

in
gs

of

th
e

h
ead

�
F

or
ex

am
p
le�

����
a�

H
an

gi
kalem

i
istiy

orsu
n
$

w
h
i
c
h
p
e
n
c
i
l
�
A
C
C
w
a
n
t
�
P
R
G
�
�
S
G

�W
hich

pen
cil

do
you

w
an
t��

b
�

K
�rm

�z�y
�
istiyoru

m
�

r
e
d
�
A
C
C

w
a
n
t
�
P
R
G
�
�
S
G

�I
w
an
t
the

red
�on

e�
�

�
��
��

D
e
�
n
ite

n
e
ss�

S
p
e
c
i�
c
ity
�
a
n
d
R
e
fe
re
n
tia

lity

T
h
ree

m
ain

d
istin

ction
s

th
at

u
n
d
erlie

th
e

in
terp

retation
of

a
n
ou

n
p
h
rase

are

de�
n
iten

ess

speci�

city

an

d
referen

tiality�
T

h
ese

are
som

e
of

th
e

factors
w

h
ich

con
trib

u
te

in
th

e
d
eterm

in
ation

of
th

e
case

of
th

e
n
ou

n
p
h
rase

an
d

in
th

e
d
eter�

m
in

ation
of

th
e

p
resen

ce
of

th
e

in
d
e�

n
ite

article�

�
If

it
is

p
ossib

le
for

th
e

h
earer

to
b
u
ild

an
u
n
am

b
igu

ou
s

lin
k

b
etw

een
a

n
ou

n

p
h
rase�

an
d

an
en

tity
or

a
grou

p
of

en
tities�th

en
th

e
n
ou

n
p
h
rase

is
d
e
�
n
ite

�

T
h
e

u
n
d
erlin

ed
n
ou

n
p
h
rase

in
th

e
follow

in
g

sen
ten

ce
is

an
ex

am
p
le

to
a

d
e�

n
ite

n
ou

n
p
h
rase�

����
M

ary
d
rop

p
ed

th
e

b
ook

on
th

e
tab

le�

T
h
e

u
n
d
erlin

ed
n
ou

n
p
h
rases

in
th

e
follow

in
g

sen
ten

ces
are

ex
am

p
les

of

d
e�

n
ite

an
d

in
d
e�

n
ite

n
ou

n
p
h
rases

in
T

u
rk

ish
�

resp
ectively

�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

A
h
m

et
tarih

k
itab

�n
�

ok
u
yor�

A
h
m
e
t

h
i
s
t
o
r
y
b
o
o
k
�
P
�
S
G
�
A
C
C
r
e
a
d
�
P
R
G
�
�
S
G

�A
hm

et
is

readin
g
his

history
book
�

b
�

A
li�y

e
b
ir

k
itap

verd
im

�

A
l
i
�
D
A
T
a
b
o
o
k

g
i
v
e
�
P
A
S
T
�
�
S
G

�I
gave

a
boo

k
to

A
li
�

�
If

th
e

en
tity

th
at

th
e

n
ou

n
p
h
rase

is
lin

ked
to

is
con

tex
tu

ally
b

ou
n
d

�i�e�

elem
en

t
of

th
e

u
n
iverse

of
d
iscou

rse��
th

en
th

e
n
ou

n
p
h
rase

is
sp
e
c
i�
c

 ��!�

T
h
e

u
n
d
erlin

ed
n
ou

n
p
h
rase

in
th

e
follow

in
g

sen
ten

ce
is

an
ex

am
p
le

to
a

n
ou

n
p
h
rase�

w
h
ich

is
d
e�

n
ite

an
d

sp
eci�

c�

����
T

h
ree

cats
en

tered
th

e
k
itch

en
�

T
h
ey

ate
th

e
cak

e�

T
h
e

u
n
d
erlin

ed
n
ou

n
p
h
rases

in
th

e
follow

in
g

sen
ten

ces
are

ex
am

p
les

of

sp
eci�

c
an

d
n
on

�sp
eci�

c
n
ou

n
p
h
rases

in
T

u
rk

ish
�

resp
ectiv

ely
�

����
a�

A
li

k
itap

ok
u
m

ay
�

sev
m

iyor�

A
l
i
b
o
o
k
r
e
a
d
�
I
N
F
�
A
C
C
l
i
k
e
�
N
E
G
�
P
R
G
�
�
S
G

�A
li
doesn�t

like
readin

g
book
�

b
�

K
itab

�n
�

ok
u
ld

a
b
�rak

t��

b
o
o
k
�
P
�
S
G
�
A
C
C
s
c
h
o
o
l
�
L
O
C
l
e
a
v
e
�
P
A
S
T
�
�
S
G

�H
e
left

his
book

at
school
�

�
A

n
ou

n
p
h
rase

is
re
fe
re
n
tia

l�if
th

ere
is

a
p
articu

lar
ob

ject
or

a
set

of
ob

jects

w
ith

in
th

e
relevan

t
u
n
iv

erse
of

d
iscou

rse�
th

at
th

e
n
ou

n
p
h
rase

refers
to

 ��!�

T
h
e

u
n
d
erlin

ed
n
ou

n
p
h
rases

in
th

e
follow

in
g

sen
ten

ce
are

ex
am

p
les

to
n
ou

n

p
h
rases

in
E

n
glish

an
d

T
u
rk

ish
�

w
h
ich

are
u
sed

referen
tially

�

����
M

ary
w

en
t

to
th

e
cin

em
a

to
w

atch
"B

lu
es

B
roth

ers��

����
K


ut
up
h
an

ey
e

k
itap

ok
u
m

ak
i	cin

gittim
�

l
i
b
r
a
r
y
�
D
A
T
b
o
o
k
r
e
a
d
�
I
N
F
f
o
r
g
o
�
P
A
S
T
�
�
S
G

�I
w
en
t
to

the
library

for
readin

g
a
book
�

A
n
ou

n
p
h
rase

is
n
o
n
�re

fe
re
n
tia

l�
if

th
ere

is
n
o

su
ch

ob
ject

an
d

th
e

n
ou

n

p
h
rase

d
en

otes
a

con
cep

t
w

ith
ou

t
p

oin
tin

g
ou

t
an

y
p
articu

lar
in

d
iv

id
u
al ��!�

T
h
e

u
n
d
erlin

ed
n
ou

n
p
h
rases

in
th

e
follow

in
g

sen
ten

ces
are

ex
am

p
les

to
n
ou

n

p
h
rases

in
E

n
glish

an
d

T
u
rk

ish
�

w
h
ich

are
u
sed

n
on

�referen
tially

�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
Jim

w
en

t
to

h
igh

�sch
ool

in
P

aris�

����
A

li
ok

u
la

alt�
ya	s�n

d
a

b
a	slad

��

A
l
i
s
c
h
o
o
l
�
D
A
T
s
i
x
a
g
e
�
P
�
S
G
�
L
O
C
s
t
a
r
t
�
P
A
S
T
�
�
S
G

�A
li
started

school
w
hen

he
w
as

six
years

old
�

D
e�

n
iten

ess�
sp

eci�
city�

an
d

referen
tiality

of
n
ou

n
p
h
rases

can
b

e
sign

aled

b
y

variou
s

strategies
lik

e
m

orp
h
ological

m
ark

in
g�

w
ord

ord
er�

stress
an

d
con

tex
t�

T
h
e

m
ark

in
g

of
n
ou

n
p
h
rases

in
T

u
rk

ish
an

d
h
ow

th
is

correlates
w

ith
d
e�

n
iten

ess�

sp
eci�

city�
an

d
referen

tiality
are

su
m

m
arized

 �!
in

th
e

follow
in

g
tab

le� �
�

R
eferen

tial
N

on
�referen

tial

d
e�

n
ite

In
d
e�

n
ite

S
p

eci�
c

N
on

�sp
eci�

c

S
u
b

ject
sg�

��
b
ir

b
ir

��

p
l�

#
lA

r
#

lA
r

O
b

ject
sg�

#
y
H

b
ir

#
y
H

b
ir

�#
y
H

�
#
�

p
l�

#
lA

r#
y
H

#
lA

r#
y
H

O
b
liq

u
e

sg�
#

C
A

S
E

b
ir

#
C

A
S
E

b
ir

#
C

A
S
E

#
C

A
S
E

p
l�

#
lA

r#
C

A
S
E

#
lA

r#
C

A
S
E

�
��
�	

M
u
ltip

le
S
p
e
c
i�
e
rs
a
n
d
M
o
d
i�
e
rs

T
h
ere

m
ay

b
e

m
ore

th
an

on
e

m
od

i�
er

or
sp

eci�
er

of
on

e
k
in

d
�

m
od

ify
in

g
or

sp
ecify

in
g

th
e

h
ead

�
or

a
n
ou

n
p
h
rase

m
ay

b
e

a
con

ju
n
ction

�or
a

d
isju

n
ction

�
of

m
ore

th
an

on
e

n
ou

n
p
h
rases�

form
in

g
a

list�
E

x
am

p
les

to
th

ese
can

b
e

giv
en

as

follow
s�

�

�

y
H

is
th
e
accu

sa
tiv

e
ca
se

m
orp

h
em

e�
th
e
glid

e
�y
�
is
o
m
itted

w
h
en

th
e
a
ccu

sative
en
d
in
g

is
atta

ch
ed

to
a
w
ord

en
d
in
g
in

a
con

son
an

t�
H
d
en
otes

a
h
igh

vow
el
f��i�u

��u
g
resolved

accord
in
g

to
v
ow

el
h
arm

o
n
y
ru
les�

�
lA

r
is
th
e
p
lu
ral

m
orp

h
em

e
�A

d
en
otes

fa
�eg��

P
aren

th
eses

in
d
icate

op
tion

ality�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
a�

tah
tad

an
�


ort
u
s
uz

m
asa

w
o
o
d
�
A
B
L
c
o
v
e
r
�
W
I
T
H
O
U
T
t
a
b
l
e

�a
table

m
ade

of
w
ood


w
ithou

t
a
cover�

b
�

tah
tad

an
b


u
y

uk

v
e

ye	sil
m

asa

w
o
o
d
�
A
B
L
b
i
g

a
n
d
g
r
e
e
n
t
a
b
l
e

�big
an
d
green

table
m
ade

of
w
ood�

c�
ih

tiy
ar

ad
am

ve
d
en

iz

o
l
d

m
a
n

a
n
d
s
e
a

�the
old

m
an

an
d
the

sea�

d
�

ik
i

veya

u	c

arab
a

t
w
o
o
r

t
h
r
e
e
c
a
r

�tw
o
or

three
cars�

If
th

e
elem

en
ts

of
th

is
list

are
m

od
ify

in
g

relation
s

or
q
u
alitativ

e
m

od
i�

ers

m
od

ify
in

g
a

h
ead

�
th

en
th

ere
m

ay
b

e
a

com
m

a
b

etw
een

th
e

elem
en

ts�
In

stead
of

a
com

m
a�

th
ere

m
ay

also
b

e
a

con
ju

n
ction

or
a

d
isju

n
ction

b
etw

een
th

e
last

tw
o

elem
en

ts�
If

th
e

elem
en

ts
of

th
is

list
are

n
ou

n
p
h
rases�

th
en

th
ere

sh
ou

ld
b

e
a

d
isju

n
ction

or
a

con
ju

n
ction

b
etw

een
th

e
last

tw
o

elem
en

ts�

�
��

S
e
n
te
n
tia
l
C
la
u
se
s

S
en

ten
tial

clau
ses

corresp
on

d
to

eith
er�

�
fu

ll
sen

ten
ces

w
ith

n
on

��
n
ite

or
p
articip

le
v
erb

form
s

w
h
ich

act
as

n
ou

n

p
h
rases

in
eith

er
argu

m
en

t
or

ad
ju

n
ct

roles�
or

�
gap

p
ed

sen
ten

ces
w

ith
p
articip

le
v
erb

form
s

w
h
ich

fu
n
ction

as
m

od
i�

ers
of

n
ou

n
p
h
rases

�th
e

�
ller

of
th

e
gap

��

T
h
e

form
er

n
on

�gap
p

ed
form

s
in

T
u
rk

ish
can

b
e

fu
rth

er
classi�

ed
in

to
th

ose

rep
resen

tin
g
acts �

facts
an

d
adverbials�

F
igu

re
���

ex
h
ib

its
th

e
classi�

cation
of

sen
ten

tial
clau

ses�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

S
en

ten
tial

C
lau

ses

�
�
�
�
�
�
�
�
�
�
�

H
H
H
H

H
H
H
H
H
H

H

gap
p

ed
clau

ses
n
on

�gap
p

ed
clau

ses

�
�
�
�
�
�
�
�
�
�

H
H
H
H
H
H
H
H
H
H

acts

�
�
�
�

H
H
H
H

in
d
e�

n
ite

acts
d
e�

n
ite

acts

facts
ad

verb
ials

F
igu

re
����

T
h
e

classi�
cation

of
sen

ten
tial

clau
ses

S
en

ten
tial

argu
m

en
ts

of
v
erb

s
ad

h
ere

to
th

e
sam

e
m

orp
h
osy

n
tactic

con
strain

ts

as
th

e
n
om

in
al

argu
m

en
ts�

F
or

ex
am

p
le�

th
e

p
articip

le
of�

say�
a

clau
se

th
at

acts

as
a

d
irect

ob
ject

is
case�m

arked
accu

sative�
ju

st
as

th
e

n
om

in
al

on
e

w
ou

ld
b
e�

T
h
e

su
b

ject
an

d
th

e
d
irect

ob
ject

of
th

e
follow

in
g

sen
ten

ce
are

b
oth

sen
ten

tial

clau
ses�

an
d

th
e

d
irect

ob
ject

is
case

m
ark

ed
accu

sative
b

ecau
se

of
th

e
reason

ab
ove�

����
A

li�n
in

b
u
raya

gelm
esi

b
izim

i	si
b
itirm

em
izi

A
l
i
�
G
E
N
h
e
r
e

c
o
m
e
�
I
N
F
�
P
�
S
G
w
e
�
G
E
N
j
o
b
�
A
C
C
f
i
n
i
s
h
�
I
N
F
�
P
�
P
L
�
A
C
C

�A
li�s

com
in
g
here

m
ade

u
s
�
n
ish

the
job

easier
�

kolay
la	st�rd

��

m
a
k
e
e
a
s
y
�
P
A
S
T
�
�
S
G

In
th

e
follow

in
g

su
b
section

s�
acts�

facts�
ad

v
erb

ials�
an

d
gap

p
ed

sen
ten

tial

clau
ses

w
ill

b
e

p
resen

ted
in

d
etail�

�
�	
��

A
c
ts

T
h
e

sen
ten

tial
clau

ses
rep

resen
tin

g
acts

are
classi�

ed
in

to
tw

o�
th

ose
rep

resen
tin

g

in
de�

n
ite

acts
an

d
de�

n
ite

acts�
T

h
e

verb
s

of
th

e
sen

ten
tial

clau
ses

rep
resen

tin
g



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

an
in

d
e�

n
ite

act
en

d
w

ith
th

e
su

&
x
�
m
A
k

��
m
a
k

or
�
m
e
k
��

F
or

ex
am

p
le�th

e
d
irect

ob
ject

of
th

e
follow

in
g

sen
ten

ce�
"k

itap
ok

u
m

ak
�

�"to
read

a
b

ook
�

in
E

n
glish

��
is

a
sen

ten
tial

clau
se

rep
resen

tin
g

an
in

d
e�

n
ite

act�

����
K

itap
ok

u
m

ak
istiyoru

m
�

b
o
o
k

r
e
a
d
�
I
N
F
w
a
n
t
�
P
R
G
�
�
S
G

�I
w
an
t
to

read
a
book
�

T
h
e

v
erb

s
of

th
e

sen
ten

tial
clau

ses
rep

resen
tin

g
a

d
e�

n
ite

act
take

th
e

su
&

x

�
m
A

��
m
a

or
�
m
e
�

or
�
H

s

��
i

s
�
�
�

s
�
�
u

s
�

or�

u

s
�

an
d

a
p

ossessor
su

&
x

agreein
g

w
ith

th
e

su
b

ject
of

th
e

sen
ten

tial
clau

se�
T

h
e

d
irect

ob
ject

of
th

e
follow

in
g

sen
ten

ce�
"gelm

esi�
�"h

is
com

in
g�

in
E

n
glish

��
is

an
ex

am
p
le

to
a

sen
ten

tial
clau

se

rep
resen

tin
g

a
d
e�

n
ite

act�

����
G

elm
esin

i
isted

im
�

c
o
m
e
�
I
N
F
�
P
�
S
G
�
A
C
C
w
a
n
t
�
P
A
S
T
�
�
S
G

�I
w
an
ted

him
to

com
e
�

�
�	
��

F
a
c
ts

S
en

ten
tial

clau
ses

w
h
ich

corresp
on

d
to

fu
ll

sen
ten

ces
rep

resen
tin

g
facts

h
ave

p
ar�

ticip
le

v
erb

form
s�

T
h
eir

v
erb

s
can

b
e

in
on

e
of

th
e

tw
o

form
s�

d
ep

en
d
in

g
on

th
e

tim
e

of
th

e
even

t
d
en

oted
b
y

th
e

sen
ten

tial
clau

se�
If

th
at

tim
e

p
reced

es
th

e
tim

e

of
th

e
even

t
ex

p
ressed

b
y

th
e

verb
of

th
e

m
ain

sen
ten

ce�
or

is
con

cu
rren

t�
th

en

th
e

v
erb

of
th

e
sen

ten
tial

clau
se

takes
a
�
d
H
k

su
&

x
�

oth
erw

ise
it

tak
es

a
�
y
A
c
A
k

su
&

x
�

F
u
rth

erm
ore�

th
e

v
erb

of
th

e
sen

ten
tial

clau
se

tak
es

a
p

ossessor
su

&
x
�

w
h
ich

agrees
w

ith
th

e
su

b
ject

of
th

e
sen

ten
tial

clau
se�

T
h
e

d
irect

ob
jects

of
th

e

follow
in

g
sen

ten
ces

are
ex

am
p
les

to
su

ch
form

s�
resp

ectively
�

����
K

itap
ok

u
d
u
�gu

m
u

g
ord

u�

b
o
o
k

r
e
a
d
�
P
A
R
T
�
P
�
S
G
�
A
C
C
s
e
e
�
P
A
S
T
�
�
S
G

�H
e
saw

that
I
a
m

readin
g
a
book
�



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

����
G

elece�gin
i

zan
n
ettim

�

c
o
m
e
�
P
A
R
T
�
P
�
S
G
�
A
C
C
t
h
i
n
k
�
P
A
S
T
�
�
S
G

�I
thou

ght
that

he
w
ill

com
e
�

�
�	
��

A
d
v
e
r
b
ia
ls

T
h
e

v
erb

form
s

of
th

e
sen

ten
tial

clau
ses

w
h
ich

rep
resen

t
ad

verb
ials

d
ep

en
d

on

th
e

role
an

d
sem

an
tics

of
th

e
sen

ten
tial

clau
se�

T
h
e

su
&

x
th

at
th

e
v
erb

gets
can

b
e
�
A
r
A
k

for
a

m
an

n
er

ad
v
erb

ial�
�
k
e
n

for
a

m
an

n
er

or
a

tim
e

ad
verb

ial�
�
y
I
n
c
A

for
a

tim
e

ad
v
erb

ial�
etc�

T
h
e

m
an

n
er

ad
ju

n
ct

of
th

e
follow

in
g

sen
ten

ce
is

an

ex
am

p
le

m
an

n
er

ad
v
erb

ial�
an

d
th

e
tim

e
ad

ju
n
ct

of
th

e
secon

d
sen

ten
ce

is
an

ex
am

p
le

tem
p

oral
ad

verb
ial�

����
a�

 K
o	sarak

!
od

aya
gird

i�

r
u
n
�
A
D
V
B
r
o
o
m
�
D
A
T
e
n
t
e
r
�
P
A
S
T
�
�
S
G

�H
e
en
tered

the
room

ru
n
n
in
g
�

b
�

 O
n
u

b
u
raya

gelirk
en

!
g
ord


u
m

�

h
e
�
A
C
C
h
e
r
e
�
D
A
T
c
o
m
e
�
A
O
R
�
A
D
V
B
s
e
e
�
P
A
S
T
�
�
S
G

�I
saw

him
w
hile

he
w
as

com
in
g
here
�

A
list

of
th

e
su

&
x
es

for
m

ak
in

g
ad

v
erb

ials
is

given
in

A
p
p

en
d
ix

A
�

�
�	
��

G
a
p
p
e
d
S
e
n
te
n
tia

l
C
la
u
se
s

G
ap

p
ed

sen
ten

tial
clau

ses
corresp

on
d

to
gap

p
ed

sen
ten

ces
w

ith
p
articip

le
v
erb

form
s

�relativ
e

clau
ses�

an
d

th
ey

fu
n
ction

as
a

m
od

i�
er

of
th

e
n
ou

n
p
h
rase�

w
h
ich

is
th

e
�
ller

of
th

e
gap

�
T

h
ere

are
tw

o
strategies

of
relativ

ization
�
su
bject

particip
le

�th
e

gap
p

ed
con

stitu
en

t
is

th
e

su
b

ject
of

th
e

clau
se�

an
d
object

participle
�th

e

gap
p

ed
con

stitu
en

t
is

an
y
th

in
g

oth
er

th
an

th
e

su
b

ject�
 ��

�!�
T

h
ese

d
i�

er
in

m
orp

h
ological

m
ark

in
gs

on
th

e
v
erb

an
d

th
e

su
b

ject
of

th
e

clau
se

an
d

in
th

e

p
resen

ce
of

an
agreem

en
t

b
etw

een
th

e
su

b
ject

an
d

th
e

verb
of

th
e

clau
se�

T
h
e

selection
of

m
orp

h
ological

m
ark

in
gs

d
ep

en
d
s

on
th

e
th

em
atic

role
of

th
e

gap
�

voice
an

d
tran

sitiv
ity

of
th

e
verb

of
th

e
sen

ten
tialclau

se�
an

d
th

e
sp

eci�
city

of
th

e



C
H
A
P
T
E
R
�
�
T
U
R
K
IS
H

��

su
b

ject
of

th
e

sen
ten

tial
clau

se�
T

h
e

su
&

x
th

at
th

e
verb

of
th

e
sen

ten
tial

clau
se

gets
can

b
e�

�
y
A
n
�
�
y
A
c
A
k
�
�
m
H

s

alon
e�

or
�
d
H
k
�
�
y
A
c
A
k

p
lu

s
a

p
ossessive

su
&

x
�

T
h
e

tab
le

given
in

A
p
p

en
d
ix

B
gives

th
e

su
&

x
in

d
i�

eren
t

situ
ation

s
an

d

an
ex

am
p
le

n
ou

n
p
h
rase

corresp
on

d
in

g
to

each
form

�

In
su

b
ject

p
articip

les�
sin

ce
th

e
su

b
ject

is
gap

p
ed

�
it

is
n
ot

m
ark

ed
gen

itive�

an
d

th
ere

is
n
o

agreem
en

t
b
etw

een
th

e
v
erb

an
d

th
e

su
b

ject�
T

h
e

d
irect

ob
ject

of
th

e
follow

in
g

sen
ten

ce
is

an
ex

am
p
le

to
su

b
ject

p
articip

les�

����
 

i
O

d
aya

giren
!

ad
am

�i
b
iliy

oru
m

�

r
o
o
m
�
D
A
T
e
n
t
e
r
�
P
A
R
T
m
a
n
�
A
C
C
k
n
o
w
�
P
R
G
�
�
S
G

�I
kn
ow

the
m
an

i
w
ho

i
en
tered

the
room


�

In
ob

ject
p
articip

les�
th

e
su

b
ject

of
th

e
clau

se
is

m
ark

ed
gen

itive
an

d
th

e
verb

is
m

ark
ed

w
ith

a
p

ossessiv
e

su
&

x
�agreein

g
w

ith
th

e
su

b
ject��

T
h
e

d
irect

ob
ject

of
th

e
follow

in
g

sen
ten

ce
is

an
ex

am
p
le

to
ob

ject
p
articip

les�

����
 O

n
u
n

i
verd

i�gi!
k
itab

�i
ok

u
d
u
m

�

h
e
�
G
E
N

e
n
t
e
r
�
P
A
R
T
�
P
�
S
G
b
o
o
k
�
A
C
C
r
e
a
d
�
P
A
S
T
�
�
S
G

�I
read

the
book

i
�that

i �
he

gave
m
e
�

In
T

u
rk

ish
�

u
n
b

ou
n
d
ed

relativ
ization

�
relativ

ization
in

em
b

ed
d
ed

clau
ses�

is

also
p

ossib
le�

T
h
e

d
irect

ob
ject

of
th

e
follow

in
g

sen
ten

ce
is

an
ex

am
p
le

to
u
n
�

b
ou

n
d
ed

d
ep

en
d
en

cies�

����
A

d
am

   
i

ok
u
m

ak
!

isted
i�gin

i!
s
oy

led
i�gi!

k
itab

�i

m
a
n

read
#

IN
F
w
a
n
t
�
P
A
R
T
�
P
�
S
G
�
A
C
C
s
a
y
�
P
A
R
T
�
P
�
S
G
b
o
o
k
�
A
C
C

�T
he

m
an

didn�t
read

the
book

that
he

told
he

w
an
ted

to
read
�

ok
u
m

ad
��

r
e
a
d
�
N
E
G
�
P
A
S
T
�
�
S
G

T
h
e

d
etails

of
relativ

ization
in

T
u
rk

ish
are

in
vestigated

b
y

B
arker

et
al

 �!

an
d

G

un

g
ord

u

 �!�



C
h
a
p
te
r
�

G
e
n
e
r
a
tio

n
o
f
T
u
r
k
ish

S
e
n
te
n
c
e
s

T
h
is

ch
ap

ter
d
escrib

es
th

e
gen

eration
of

T
u
rk

ish
sen

ten
ces�

In
th

e
�
rst

section
�

w
e

ex
p
lain

th
e

arch
itectu

re
of

ou
r

gen
erator�

T
h
en

�
w

e
p
resen

t
a

com
p
arison

of

ou
r

w
ork

w
ith

oth
er

related
w

ork
s�

�
��

T
h
e
A
r
c
h
ite
c
tu
r
e
o
f
th
e
G
e
n
e
r
a
to
r

�
��
��

A
p
p
ro
a
c
h

In
ord

er
to

gen
erate

T
u
rk

ish
sen

ten
ces

of
vary

in
g

com
p
lex

ity�
w

e
h
ave

d
esign

ed

a
recu

rsively
stru

ctu
red

�
n
ite

state
m

ach
in

e
w

h
ich

can
also

h
an

d
le

th
e

ch
an

ges

in
con

stitu
en

t
ord

er�
O

u
r

im
p
lem

en
tation

en
v
iron

m
en

t
is

th
e

G
en

K
it

sy
stem

 ��!�
d
evelop

ed
at

C
arn

egie
M

ellon
U

n
iv

ersity

C

en
ter

for
M

ach
in

e
T

ran
slation

�

M
orp

h
ological

realization
h
as

b
een

im
p
lem

en
ted

u
sin

g
an

ex
tern

al
m

orp
h
ological

an
aly

sis�gen
eration

com
p
on

en
t�d

evelop
ed

u
sin

g
X

E
R

O
X

T
w

o
L

evelT
ools�

w
h
ich

p
erform

s
con

crete
m

orp
h
em

e
selection

an
d

h
an

d
les

m
orp

h
ograp

h
em

ic
p
rocesses�

T
h
e

gen
eration

p
rocess

gets
as

in
p
u
t

a
featu

re
stru

ctu
re

rep
resen

tin
g

th
e

con
�

ten
t

of
th

e
sen

ten
ce

w
h
ere

all
th

e
lex

ical
ch

oices
h
ave

b
een

m
ad

e�
th

en
p
rod

u
ces

as
ou

tp
u
t

th
e

su
rface

form
of

th
e

sen
ten

ce�
T

h
e

featu
re

stru
ctu

res
for

sen
ten

ces

��



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

are
rep

resen
ted

u
sin

g
a

case�fram
e

rep
resen

tation
�

T
h
e

fact
th

at
sen

ten
tial

argu
�

m
en

ts
of

verb
s

ad
h
ere

to
th

e
sam

e
m

orp
h
osy

n
tactic

con
strain

ts
as

th
e

n
om

in
al

argu
m

en
ts

en
ab

les
a

n
ice

recu
rsiv

e
em

b
ed

d
in

g
of

case�fram
es

of
sim

ilar
gen

eral

stru
ctu

re
to

b
e

u
sed

to
rep

resen
t

sen
ten

tial
argu

m
en

ts�

�
��
��

S
im

p
le
S
e
n
te
n
c
e
s

In
th

is
section

�
w

e
w

ill
ex

p
lain

th
e

gen
eration

of
p
red

icative�
ex

isten
tial�

an
d

attrib
u
tive

sen
ten

ces�
O

u
r

in
p
u
t

featu
re

stru
ctu

res
an

d
�
n
ite

state
m

ach
in

es

for
giv

in
g

th
e

ou
tlin

es
of

p
red

icativ
e�

ex
isten

tial�
an

d
attrib

u
tive

sen
ten

ces
d
i�

er

sligh
tly�

T
h
erefore�

for
each

k
in

d
of

sim
p
le

sen
ten

ce�
w

e
p
resen

t
th

e
case�fram

e

an
d

th
e

corresp
on

d
in

g
�
n
ite

state
m

ach
in

e�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

P
re
d
ic
a
tiv

e
S
e
n
te
n
c
e
s

W
e

u
se

th
e

follow
in

g
gen

eral
case�fram

e
featu

re
stru

ctu
re

to
en

cod
e

th
e

con
ten

ts

of
a

p
red

icative
sen

ten
ce�

������������������������������������������������������������������������

S
�F
O
R
M

in
�
n
itiv

e

a
d
v
erb

ia
l

p
a
rticip

le

�
n
ite

C
L
A
U
S
E
�T
Y
P
E

p
red

ica
tiv

e

V
O
IC
E

a
ctiv

e

re�

ex
iv
e

recip

ro
cal


p
a
ssiv

e

ca
u
sa
tiv

e

S
P
E
E
C
H
�A
C
T

im
p
era

tiv
e

o
p
ta
tiv

e

n
ecessita

tiv
e

w
ish




in
terro

g
a
tiv

e

d
eclara

tiv
e

Q
U
E
S

�
T
Y
P
E

y
es�n

o


w
h

C
O
N
S
T

list�o
f�su

b
ject


d
ir�o

b
j

etc�� �

V
E
R
B

�������

R
O
O
T

v
erb

P
O
L
A
R
IT
Y

n
eg
a
tiv

e

p
o
sitiv

e

T
E
N
S
E

p
resen

t

p
a
st


fu
tu
re

A
S
P
E
C
T

p
ro
g
ressiv

e

h
a
b
itu

a
l

etc�

M
O
D
A
L
IT
Y

p
o
ten

tia
lity

�������

A
R
G
U
M
E
N
T
S

��������������

S
U
B
J
E
C
T

c
�n
a
m
e

D
IR
�O
B
J

c
�n
a
m
e

S
O
U
R
C
E

c
�n
a
m
e

G
O
A
L

c
�n
a
m
e

L
O
C
A
T
IO
N

c
�n
a
m
e

B
E
N
E
F
IC
IA
R
Y

c
�n
a
m
e

IN
S
T
R
U
M
E
N
T

c
�n
a
m
e

V
A
L
U
E

c
�n
a
m
e ��������������

A
D
J
U
N
C
T
S

�������

T
IM

E
c
�n
a
m
e

P
L
A
C
E

c
�n
a
m
e

M
A
N
N
E
R

c
�n
a
m
e

P
A
T
H

c
�n
a
m
e

D
U
R
A
T
IO
N

c
�n
a
m
e �������

C
O
N
T
R
O
L

�����������

IS ���
T
O
P
IC

c
o
n
s
t
i
t
u
e
n
t

F
O
C
U
S

c
o
n
s
t
i
t
u
e
n
t

B
A
C
K
G
R

c
o
n
s
t
i
t
u
e
n
t ���

E
S ���

E
V
E
N

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t

T
O
O

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t

Q
U
E
S

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t ��� ����������� ������������������������������������������������������������������������

W
e

u
se

th
e

in
form

ation
giv

en
in

th
e
c
o
n
t
r
o
l
j
is

featu
re

to
gu

id
e

ou
r

gram
�

m
ar

in
gen

eratin
g

th
e

ap
p
rop

riate
sen

ten
tial

con
stitu

en
t

ord
er�

T
h
is

in
form

ation

is
ex

p
loited

b
y

a
righ

t
lin

ear
gram

m
ar

�recu
rsiv

ely
stru

ctu
red

n
everth

eless�
to

gen
erate

th
e

p
rop

er
ord

er
of

con
stitu

en
ts

at
every

sen
ten

tial
lev

el
�in

clu
d
in

g
em

�

b
ed

d
ed

sen
ten

tial
clau

ses
w

ith
th

eir
ow

n
in

form
ation

stru
ctu

re��
T

h
e

sim
p
li�

ed



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

ou
tlin

e
of

th
is

righ
t

lin
ear

gram
m

ar
is

given
as

a
�
n
ite

state
m

ach
in

e�
T

h
e

recu
r�

siv
e

b
eh

av
ior

of
th

is
�
n
ite

state
m

ach
in

e
com

es
from

th
e

fact
th

at
th

e
in

d
iv

id
u
al

argu
m

en
t

or
ad

ju
n
ct

con
stitu

en
ts

can
also

em
b

ed
sen

ten
tial

clau
ses�

T
h
e

d
etails

of
th

e
featu

re
stru

ctu
res

for
sen

ten
tial

clau
ses

are
very

sim
ilar

to
th

e
stru

ctu
re

for
th

e
case�fram

e�
T

h
u
s�

w
h
en

an
argu

m
en

t
or

ad
ju

n
ct�

w
h
ich

is
a

sen
ten

tial

clau
se�

is
to

b
e

realized
�

th
e

clau
se

is
recu

rsiv
ely

gen
erated

b
y

u
sin

g
th

e
sam

e
set

of
tran

sition
s�

T
h
e

ou
tlin

e
of

a
gram

m
ar

for
gen

eratin
g

p
red

icativ
e

sen
ten

ces
can

b
e

giv
en

b
y

a
recu

rsive
�
n
ite

state
m

ach
in

e
�F

S
M

��
B

efore
p
roceed

in
g

to
th

is
F

S
M

�
in

ord
er

to
ease

th
e

u
n
d
erstan

d
in

g
of

it�
a

sim
p
ler

ex
am

p
le

in
a

sim
p
ler

d
om

ain
w

ill
b

e

given
�

In
th

is
sim

p
le

d
om

ain
�

th
e

on
ly

argu
m

en
ts

of
th

e
verb

are
su

b
ject

an
d

d
irect

ob
ject�

th
ere

is
n
o

ad
ju

n
ct�

an
d

th
e

on
ly

con
stitu

en
t

of
th

e
in

form
ation

stru
ctu

re
is

th
e

focu
s�

T
h
e

d
efau

lt
w

ord
ord

er
is�

su
bject


direct
object


verb


T
h
e

con
stitu

en
t

w
h
ich

is
to

b
e

em
p
h
asized

�
th

e
focu

s�
m

oves
to

th
e

im
m

ed
iately

p
reverb

al
p

osition
�

S
o�

in
th

e
follow

in
g

ex
am

p
le�

th
e

�
rst

sen
ten

ce
is

in
th

e
d
e�

fau
lt

ord
er�

an
d

in
th

e
secon

d
sen

ten
ce�

th
e

su
b

ject�
"A

li��
is

th
e

focu
s�

����
a�

A
li

top
u

att��
�D

efau
lt

O
rd

��

A
l
i
b
a
l
l
�
A
C
C
t
h
r
o
w
�
P
A
S
T
�
�
S
G

�A
li
threw

the
ball
�

b
�

T
op

u
A

li
att��

�"A
li�

is
focu

s�

b
a
l
l
�
A
C
C
A
l
i
t
h
r
o
w
�
P
A
S
T
�
�
S
G

�It
w
as

A
li


w
ho

threw
the

ball
�

T
h
e

ou
tlin

e
of

a
gram

m
ar

for
th

is
sim

p
le

d
om

ain
can

b
e

giv
en

w
ith

th
e

�
n
ite

state
m

ach
in

e
in

F
igu

re
����

In
th

is
�
n
ite

state
m

ach
in

e�
th

e
tran

sition
from

th
e

in
itial

state
to

state
��

lab
eled

S
u
b
je
c
t

gen
erates

th
e

su
b

ject�
if

it
is

d
e�

n
ed

an
d

it
is

n
ot

th
e

focu
s�

O
th

erw
ise�

a
N
IL

tran
sition

is
d
on

e�
w

h
ich

gen
erates

an
em

p
ty

strin
g�

T
h
en

�
th

e



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

D
IR

-O
BJ

N
IL

N
IL

V
ER

B

SU
BJ

0

N
IL

Subj=*undef* or
Focus=Subj

SU
BJ

*undef*

D
ir-obj=

Focus=*undef* or

Focus=D
ir-obj or

Focus=V
erb

Focus=Subj

1
2

3
4

c
d

~c
~d

F
igu

re
����

T
h
e

�
n
ite

state
m

ach
in

e
for

giv
in

g
th

e
ou

tlin
e

of
a

gram
m

ar
for

th
e

sim
p
le

d
om

ain
�

tran
sition

from
state

�
to

state
��

lab
eled

D
ir�o

b
j�

gen
erates

th
e

d
irect

ob
ject�

if

it
is

d
e�

n
ed

�
T

h
e

tran
sition

from
state

�
to

state
��

lab
eled

S
u
b
je
c
t�

gen
erates

th
e

su
b

ject
if

it
is

th
e

focu
s�

F
in

ally�
th

e
verb

is
gen

erated
w

ith
th

e
tran

sition

from
state

�
to

th
e

�
n
al

state�
lab

eled
v
e
rb

�

E
x
ten

d
in

g
th

is
sim

p
le

d
om

ain
to

cover
all

th
e

argu
m

en
ts

of
th

e
v
erb

�
ad

ju
n
cts�

an
d

in
form

ation
stru

ctu
re

con
stitu

en
ts�

w
e

get
th

e
�
n
ite

state
m

ach
in

e
given

in

F
igu

res
���

an
d

���
to

give
an

ou
tlin

e
of

ou
r

gram
m

ar
for

gen
eratin

g
p
red

icative

sen
ten

ces�

In
th

is
�
n
ite

state
m

ach
in

e�
tran

sition
s

are
lab

eled
b
y

con
strain

ts
an

d
con

�

stitu
en

ts
�sh

ow
n

in
b

old
face

alon
g

a
tran

sition
arc�

w
h
ich

are
gen

erated
w

h
en

th
ose

con
strain

ts
are

satis�
ed

�
If

an
y

tran
sition

h
as

a
N
IL

lab
el�

th
en

n
o

su
rface

form
is

gen
erated

for
th

at
tran

sition
�

T
h
e

tran
sition

s
from

state
�

to
state

�

gen
erate

th
e

con
stitu

en
t

w
h
ich

is
th

e
top

ic�
If

th
e

top
ic

is
n
ot

d
e�

n
ed

�
th

en
th

e

N
IL

tran
sition

is
tak

en
�

w
h
ich

gen
erates

an
em

p
ty

strin
g�

T
h
e

oth
er

tran
sition

s�

from
state

�
to

state
��

gen
erate

th
e

con
stitu

en
ts

in
th

e
d
efau

lt
ord

er�
T

h
e

tran
�

sition
s

from
state

��
to

��
gen

erate
th

e
con

stitu
en

t
w

h
ich

is
th

e
focu

s�
an

d
th

e

con
stitu

en
t

w
h
ich

is
th

e
b
ack

grou
n
d

is
gen

erated
b
y

th
e

tran
sition

s
from

state
��

to
th

e
�
n
al

state�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

Subject Time Place Dir-obj Beneficiary Source Goal Location Instrument Value

NIL NIL NIL NILNIL NIL NIL NIL NIL NIL
Topic=Subject  or

Focus=Subject  or

Topic=Time  or

Focus=Time or

Topic=Place or

Focus=Place or Focus=Beneficiary or

Topic=Beneficiary  or

Focus=Source  or

Topic=Source or Topic=Goal or

Focus=Goal  or

Topic=Location  or

Focus=Location or

Background=Location

Focus=Instrument  or

Topic=Instrument  or

Background=Instrument

Topic=Value or

Focus=Value  or

Topic=Dir-obj  or

Focus=Dir-obj  or

Subject

Time

Path

Topic=Subject

Topic=Time

Place

Dir-obj

Topic=Place

Topic=Dir-obj
Beneficiary
Topic=Beneficiary

Goal
Source Topic=Source

Topic=Goal

Location Topic=Location
Instrument

Topic=Instrument

Value
Topic=Value

Topic=Path

Duration

Manner

Verb

Topic=Duration

Topic=Manner

Topic=Verb

Background=Dir-obj  or

NIL

0 1 2 3 4 5 6 7 8 9 10 11

Topic=*undefined*

Background=Place  orBackground=Time  or Background=Beneficiary Background=Source  Background=Goal  or Background=Value  orBackground=Subject 
or Time = *undefined* Place=*undefined*

Dir-obj=*undefined*

or

Beneficiary=*undefined*
or

Source=*undefined*
Goal=*undefined* or

Location=*undefined* Instrument=*undefined*

or Value=*undefined*
Subject=*undefined*

Dir-obj=+definite or

c

~c

F
igu

re
����

T
h
e

�
n
ite

state
m

ach
in

e
for

p
red

icativ
e

sen
ten

ces
�P

art
I��



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

Manner

Verb

Manner
Focus=Manner

Focus=Verb

Background=Manner

Background=*undefined*
NIL

Path Duration Manner

NIL NIL NIL

Focus=Path  or

Topic=Path or Topic=Duration or

Focus=Duration or

Background=Duration

Focus=Manner  or

Topic=Manner or
NIL NIL

Dir-obj Verb

Path

Goal
Source

Location
Instrument

Value

Duration

Path

Goal
Source

Location
Instrument

Value

Duration

Topic=Verb  or

Focus=Dir-obj  or

Topic=Dir-obj  or

Background=Dir-obj  or

Focus=Beneficiary

Focus=Goal

Focus=Instrument

Focus=Value

Focus=Path

Focus=Duration

Focus=Source

Focus=Location Background=Location

Background=Goal
Background=Source

Background=Beneficiary

Background=Instrument

Background=Value

Background=Path

Background=Duration

11 12 13 14 15 16 17

Beneficiary

Subject

Time

Place

Dir-obj

Background=Place

Background=Subject

Background=Time

Background=Dir-obj

NIL

Subject

Time

Place

Dir-obj

Focus=Subject

Focus=Time

Focus=Place

Focus=Dir-obj

Focus=*undefined*

Background=Manner  orBackground=Path  or

Path=*undefined* or

Duration=*undefined*

Manner=*undefined*

Dir-obj=*undefined*

Beneficiary

Focus=Verb  

Dir-obj=-definite  or

F
igu

re
����

T
h
e

�
n
ite

state
m

ach
in

e
for

p
red

icativ
e

sen
ten

ces
�P

art
II��



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

W
h
en

th
e

follow
in

g
case�fram

e
is

sen
t

to
th

e
gen

erator�
sin

ce
it

h
as

n
o
c
o
n
�

t
r
o
l

featu
re�

an
d

so
n
o

in
form

ation
stru

ctu
re�

th
e

con
stitu

en
ts

are
gen

erated
in

th
e

d
efau

lt
ord

er�
w

h
ich

is
th

e
sen

ten
ce

b
elow

th
e

case�fram
e�

���������������������������������������������

S
�F
O
R
M

�
n
ite

C
L
A
U
S
E
�T
Y
P
E

p
red

icative

V
O
IC
E

active

S
P
E
E
C
H
�A
C
T

d
eclarative

V
E
R
B

����������

R
O
O
T

'
b
�
r
a
k

S
E
N
S
E

p
ositive

T
E
N
S
E

p
ast

A
S
P
E
C
T

p
erfect ����������

A
R
G
U
M
E
N
T
S

���������

S
U
B
J
E
C
T

	
A

h
m

et 


D
IR
�O
B
J

	
k
itap 


L
O
C
A
T
IO
N

	
m

asa 
 ���������

A
D
J
U
N
C
T
S

�T
IM

E 	
d


un 
 �

���������������������������������������������

����
A

h
m

et
d

u
n

k
itab

�
m

asad
a

b
�rak

t��

A
h
m
e
t

y
e
s
t
e
r
d
a
y
b
o
o
k
�
A
C
C
t
a
b
l
e
�
L
O
C
l
e
a
v
e
�
P
A
S
T
�
�
S
G

�A
hm

et
left

the
book

on
the

table
yesterday
�

C
on

sid
erin

g
th

e
con

ten
t�

th
e

follow
in

g
case�fram

e
is

th
e

sam
e

as
th

e
p
rev

i�

ou
s

on
e�

H
ow

ever�
th

is
case�fram

e
h
as

a
c
o
n
t
r
o
l

featu
re�

so
an

in
form

ation

stru
ctu

re�
w

h
ich

ex
p
resses

th
at

ex
p
ression

of
tim

e
is

top
ic�

su
b

ject
is

focu
s�

an
d

location
is

b
ack

grou
n
d
�

T
h
erefore�

th
e

sen
ten

ce
gen

erated
w

h
en

th
is

case�fram
e

is
sen

t
to

th
e

gen
erator

is
n
ot

in
th

e
d
efau

lt
ord

er�
w

h
ich

is
th

e
sen

ten
ce

b
elow

th
is

case�fram
e�

F
igu

re
���

d
em

on
strates

th
e

tran
sition

s
d
on

e
on

th
e

�
n
ite

state

m
ach

in
e

to
gen

erate
th

is
sen

ten
ce�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

���������������������������������������������������������

S
�F
O
R
M

�
n
ite

C
L
A
U
S
E
�T
Y
P
E

p
red

icative

V
O
IC
E

active

S
P
E
E
C
H
�A
C
T

d
eclarative

V
E
R
B

����������

R
O
O
T

'
b
�
r
a
k

S
E
N
S
E

p
ositive

T
E
N
S
E

p
ast

A
S
P
E
C
T

p
erfect ����������

A
R
G
U
M
E
N
T
S

���������

S
U
B
J
E
C
T

	
A

h
m

et 


D
IR
�O
B
J

	
k
itap 


L
O
C
A
T
IO
N

	
m

asa 
 ���������

A
D
J
U
N
C
T
S

�T
IM

E 	
d


un 
 �

C
O
N
T
R
O
L

�������
IS

������
T
O
P
IC

tim
e

F
O
C
U
S

su
b

ject

B
A
C
K
G
R
O
U
N
D

location ������ ������� ���������������������������������������������������������

����
D


un
k
itab

�
A

h
m

et
b
�rak

t�
m

asad
a�

y
e
s
t
e
r
d
a
y
b
o
o
k
�
A
C
C
A
h
m
e
t

l
e
a
v
e
�
P
A
S
T
�
�
S
G
t
a
b
l
e
�
L
O
C

�It
w
as

A
hm

et
w
ho

left
the

book
yesterday

on
the

table
�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

Subject Time Place Dir-obj Beneficiary Source Goal Location Instrument Value

NIL NIL NIL NILNIL NIL NIL NIL NIL NIL
Topic=Subject  or

Focus=Subject  or

Topic=Time  or

Focus=Time or

Topic=Place or

Focus=Place or Focus=Beneficiary or

Topic=Beneficiary  or

Focus=Source  or

Topic=Source or Topic=Goal or

Focus=Goal  or

Topic=Location  or

Focus=Location or

Background=Location

Focus=Instrument  or

Topic=Instrument  or

Background=Instrument

Topic=Value or

Focus=Value  or

Topic=Dir-obj  or

Focus=Dir-obj  or

Subject

Time

Path

Topic=Subject

Topic=Time

Place

Dir-obj

Topic=Place

Topic=Dir-obj
Beneficiary
Topic=Beneficiary

Goal
Source Topic=Source

Topic=Goal

Location Topic=Location
Instrument

Topic=Instrument

Value
Topic=Value

Topic=Path

Duration

Manner

Verb

Topic=Duration

Topic=Manner

Topic=Verb

Background=Dir-obj  or

NIL

0 1 2 3 4 5 6 7 8 9 10 11

Topic=*undefined*

Manner

Verb

Manner
Focus=Manner

Focus=Verb

Background=Manner

Background=*undefined*
NIL

Path Duration Manner

NIL NIL NIL

Focus=Path  or

Topic=Path or Topic=Duration or

Focus=Duration or

Background=Duration

Focus=Manner  or

Topic=Manner or
NIL NIL

Dir-obj Verb

Path

Goal
Source

Location
Instrument

Value

Duration

Path

Goal
Source

Location
Instrument

Value

Duration

Topic=Verb  or

Focus=Dir-obj  or

Topic=Dir-obj  or

Background=Dir-obj  or

Focus=Beneficiary

Focus=Goal

Focus=Instrument

Focus=Value

Focus=Path

Focus=Duration

Focus=Source

Focus=Location Background=Location

Background=Goal
Background=Source

Background=Beneficiary

Background=Instrument

Background=Value

Background=Path

Background=Duration

11 12 13 14 15 16 17

Beneficiary

Subject

Time

Place

Dir-obj

Background=Place

Background=Subject

Background=Time

Background=Dir-obj

NIL

Subject

Time

Place

Dir-obj

Focus=Subject

Focus=Time

Focus=Place

Focus=Dir-obj

Background=Place  orBackground=Time  or Background=Beneficiary Background=Source  Background=Goal  or Background=Value  or

Background=Manner  orBackground=Path  or

Background=Subject 
or Time = *undefined* Place=*undefined* or

Beneficiary=*undefined*

or

Source=*undefined*
Goal=*undefined* or

Location=*undefined* Instrument=*undefined*

or Value=*undefined*

Path=*undefined* or

Duration=*undefined*

Manner=*undefined*

Dir-obj=*undefined*

Subject=*undefined*

Focus=*undefined*

Beneficiary

Focus=Verb  

Dir-obj=*undefined*

Dir-obj=+definite or

Dir-obj=-definite  or

masada

ahmet

bIraktI

dUn

kitabI

F
igu

re
����

T
ran

sition
s

d
on

e
to

gen
erate

th
e

ex
am

p
le

sen
ten

ce�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

E
x
iste

n
tia

l
S
e
n
te
n
c
e
s

W
e

u
se

th
e

follow
in

g
gen

eral
case�fram

e
featu

re
stru

ctu
re

to
en

cod
e

th
e

con
ten

ts

of
an

ex
isten

tial
sen

ten
ce�

��������������������������������������������������������������

S
�F
O
R
M

in
	
n
itive�ad

verb
ial�p

articip
le�	

n
ite

C
L
A
U
S
E
�T
Y
P
E

ex
isten

tial

V
O
IC
E

a
ctiv

e�
re�

ex
ive�recip

ro
cal�p

assive�cau
sative

S
P
E
E
C
H
�A
C
T

im
p
era

tive�op
tative�n

ecessitative�w
ish

�

in
terro

gative�d
eclarative

Q
U
E
S

��
T
Y
P
E

y
es�n

o�w
h

C
O
N
S
T

list�of�su
b
ject�d

ir�ob
j�etc�� ��

V
E
R
B

����������

R
O
O
T

verb

P
O
L
A
R
IT
Y

n
egative�p

o
sitive

T
E
N
S
E

p
resen

t�p
ast�fu

tu
re

A
S
P
E
C
T

p
rogressive�h

ab
itu

al�etc�

M
O
D
A
L
IT
Y

p
oten

tiality

����������
A
R
G
U
M
E
N
T
S

h
S
U
B
J
E
C
T

c�n
a
m
e i

A
D
J
U
N
C
T
S

��
T
IM

E
c�n

a
m
e

P
L
A
C
E

c�n
a
m
e ��

C
O
N
T
R
O
L

���������������

IS

�����
T
O
P
IC

c
o
n
s
t
i
t
u
e
n
t

F
O
C
U
S

c
o
n
s
t
i
t
u
e
n
t

B
A
C
K
G
R

c
o
n
s
t
i
t
u
e
n
t �����

E
S �����

E
V
E
N

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t

T
O
O

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t

Q
U
E
S

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t ����� ��������������� ��������������������������������������������������������������

T
h
e

valu
e

of
th

e
c
o
n
t
r
o
l
j
is

featu
re

is
again

th
e

in
form

ation
stru

ctu
re

of
th

e

sen
ten

ce�
T

h
is

case�fram
e

d
i�

ers
from

p
red

icativ
e

sen
ten

ces
con

sid
erin

g
on

ly
ar�

gu
m

en
ts

an
d

ad
ju

n
cts�

F
igu

re
���

giv
es

an
ou

tlin
e

of
ou

r
gram

m
ar

for
gen

eratin
g

ex
isten

tial
sen

ten
ces�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

Focus = Poss-subj or

Background = Poss-subj or

Poss-subj = *undefined*

NIL

Subj

NIL

Verb

NIL

Poss-subj

NIL

Poss-subj

time

place

verb

NIL

NIL

time

place

Topic = time

Topic = verb

time

Topic = place

Topic = *undefined*

NIL

Background = time or
time = *undefined*

Focus = time or

Topic = time or

place NIL

Topic = place or

Background = place or

place = *undefined*

Focus = Poss-subj

Focus = *undefined*

time

Focus = time

Poss-subj

Background = time

BG = place

BG = Poss-subj

BG = *undefined*

Topic = verb Subj = *undefined*

a

~a

F
igu

re
����

T
h
e

�
n
ite

state
m

ach
in

e
for

ex
isten

tial
sen

ten
ces�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

A
ttrib

u
tiv

e
S
e
n
te
n
c
e
s

W
e

u
se

th
e

follow
in

g
gen

eral
case�fram

e
featu

re
stru

ctu
re

to
en

cod
e

th
e

con
ten

ts

of
an

attrib
u
tive

sen
ten

ce�

�����������������������������������������������������������������

S
�F
O
R
M

in
	
n
itive�ad

verb
ial�p

articip
le�	

n
ite

C
L
A
U
S
E
�T
Y
P
E

attrib
u
tiv

e

V
O
IC
E

activ
e�
re�

ex
ive�recip

ro
cal�p

assive�cau
sative

S
P
E
E
C
H
�A
C
T

im
p
era

tive�op
tative�n

ecessitative�w
ish

�

in
terro

gative�d
eclarative

Q
U
E
S

��
T
Y
P
E

yes�n
o�w

h

C
O
N
S
T

list�of�su
b
ject�d

ir�ob
j�etc�� ��

V
E
R
B

����������

R
O
O
T

verb

P
O
L
A
R
IT
Y

n
egative�p

o
sitive

T
E
N
S
E

p
resen

t�p
ast�fu

tu
re

A
S
P
E
C
T

p
rogressive�h

ab
itu

al�etc�

M
O
D
A
L
IT
Y

p
oten

tiality

����������

A
R
G
U
M
E
N
T
S

��
S
U
B
J
E
C
T

c�n
a
m
e

P
R
E
D
�P
R
O
P
E
R
T
Y

c�n
a
m
e ��

A
D
J
U
N
C
T
S

��
T
IM

E
c�n

a
m
e

P
L
A
C
E

c�n
a
m
e ��

C
O
N
T
R
O
L

���������������

IS

�����
T
O
P
IC

c
o
n
s
t
i
t
u
e
n
t

F
O
C
U
S

c
o
n
s
t
i
t
u
e
n
t

B
A
C
K
G
R

c
o
n
s
t
i
t
u
e
n
t �����

E
S �����

E
V
E
N

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t

T
O
O

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t

Q
U
E
S

c
o
n
s
t
i
t
u
e
n
t
�
p
o
s
s
�
c
o
n
s
t
i
t
u
e
n
t ����� ��������������� �����������������������������������������������������������������

F
igu

re
���

p
resen

ts
an

ou
tlin

e
of

ou
r

gram
m

ar
for

gen
eratin

g
attrib

u
tive

sen
�

ten
ces�

T
h
e
c
o
n
t
r
o
l
j
is

featu
re

in
th

e
case�fram

e�
th

e
in

form
ation

stru
ctu

re�

is
u
sed

to
gen

erate
th

e
ap

p
rop

riate
su

rface
ord

er�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

NIL

NIL NIL

NIL

NIL

NIL

Time

Place

Subject Time

Place

Subject Subject

Time Time

Place Place

Subject

Topic = time

Topic = *undefined*

Topic = Pred-obj

Topic = Subject

Subject = *undefined* or

Topic = Subject or 

Focus = Subject or

Background = Subject

Time = *undefined* or

Topic = time or

Focus = time or

Place = *undefined* or

Topic = Place or

Focus = Place or

Background = Place

Focus = Subject

Focus = time

Focus = Place

Focus = *undefined*

Background = Place

Background = time

Background = Subject

NIL
Background = *undefined*

Topic = Pred-obj

0 2 3
Topic = Place

a b

c d

~a ~b

~c ~d

1

3 4 5 6 7

Pred-property

Pred-property

F
igu

re
����

T
h
e

�
n
ite

state
m

ach
in

e
for

attrib
u
tive

sen
ten

ces�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

�
��
��

C
o
m
p
le
x
S
e
n
te
n
c
e
s

C
om

p
lex

sen
ten

ces
are

com
b
in

ation
s

of
sim

p
le

sen
ten

ces
�or

com
p
lex

sen
ten

ces

th
em

selves�
w

h
ich

are
lin

ked
b
y

eith
er

con
join

in
g

or
variou

s
relation

sh
ip

s
like

con
d
ition

al
d
ep

en
d
en

ce�
cau

se
resu
lt�

etc�
T

h
e

gen
erator

w
ork

s
on

a
featu

re

stru
ctu

re
rep

resen
tin

g
a

com
p
lex

sen
ten

ce
w

h
ich

m
ay

b
e

in
on

e
of

th
e

follow
in

g

form
s�

�
a
sim

ple
sen

ten
ce


In
th

is
case

th
e

sen
ten

ce
h
as

th
e

case�fram
e

as
its

featu
re

stru
ctu

re�

�
a
series

of
sim

ple
or

com
plex

sen
ten

ces
con

n
ected

b
y

co
ord

in
atin

g
or

b
rack

�

etin
g

con
ju

n
ction

s�
S
u
ch

sen
ten

ces
h
ave

featu
re

stru
ctu

res
w

h
ich

h
ave

th
e

in
d
iv

id
u
al

case�fram
es

as
th

e
valu

es
of

th
eir

e
l
e
m
e
n
t
s

featu
res�

������
T
Y
P
E

con
j

C
O
N
J

an
d
�or�etc�

E
L
E
M
E
N
T
S

list�of�com
p
lex

�sen
ten

ce� ������

�
sen

ten
ces

lin
ked

w
ith

a
certain

relation
ship�

S
u
ch

sen
ten

ces
h
ave

th
e

featu
re

stru
ctu

re�

���������

T
Y
P
E

lin
ked

L
IN
K
�R
E
L
A
T
IO
N

rel

A
R
G
�

com
p
lex

�sen
ten

ce

A
R
G
�

com
p
lex

�sen
ten

ce ���������

T
h
e

case�fram
e

of
th

e
follow

in
g

com
p
lex

sen
ten

ce�
w

h
ich

is
form

ed
from

tw
o

sim
p
le

sen
ten

ces
lin

ked
b
y

cau
se�resu

lt
relation

sh
ip

�
is

giv
en

b
elow

it�

����
S
en

geld
i�gin

i	cin
o

gitti�

y
o
u

c
o
m
e
�
P
A
R
T
�
P
�
S
G
b
e
c
a
u
s
e

h
e

g
o
�
P
A
S
T
�
�
S
G

�H
e
w
en
t
becau

se
you

cam
e
�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

������������������

t
y
p
e

lin
k
ed

l
in
k
�r
e
l
a
t
io
n

cau
se�resu

lt

a
r
g
�

��
��
c
a
se
�f
r
a
m
e
f
o
r

t
h
e
se
n
t
e
n
c
e

�S
en

geld
in

�� �����

a
r
g
�

��
��
c
a
se
�f
r
a
m
e
f
o
r

t
h
e
se
n
t
e
n
c
e

�O
gitti�� �����

������������������

�
��
��

G
e
n
e
ra
tin

g
N
o
u
n
P
h
ra
se
s

T
h
is

su
b
section

d
escrib

es
th

e
gen

eration
of

T
u
rk

ish
n
ou

n
p
h
rases

an
d

th
e

featu
re

stru
ctu

res
�ou

r
in

p
u
t�

th
at

are
u
sed

to
d
en

ote
th

em
�

T
h
e
D
e
sig

n
o
f
a
S
e
m
a
n
tic

R
e
p
re
se
n
ta
tio

n
fo
r
T
u
rk
ish

N
o
u
n
P
h
ra
se
s

	
�
T
h
e
S
e
m
a
n
tic

F
e
a
tu
re
s
fo
r
C
o
m
m
o
n
N
o
u
n
s

T
h
e

b
asic

sem
an

tic
in

for�

m
ation

for
con

cep
ts�

n
eed

ed
in

th
e

gen
eration

of
T

u
rk

ish
n
ou

n
p
h
rases

are
�w

ith

p
ossib

le
valu

es
are

given
in

th
e

p
aren

th
eses��

tem
p
oral

�#
�
��

con
tain

er
�#

�
��

m
easu

re
�#

�
��

cou
n
tab

le
�#

�
��

m
aterial

�#
�
��

T
h
ese

are
n
eed

ed
on

ly
if

th
e

h
ead

is
a

com
m

on
n
ou

n
�

T
h
ese

are
availab

le
in

th
e

lex
icon

en
tries

associated
w

ith
th

e
n
ou

n
�

T
h
is

sem
an

tic
in

form
ation

is
p

ercolated
from

th
e

h
ead

of
th

e
n
ou

n
p
h
rase

to

th
e

w
h
ole

n
ou

n
p
h
rase�

S
om

e
of

th
ese

featu
res

are
n
ot

given
in

th
e

in
p
u
t�

b
u
t

th
ey

can
b
e

ob
tain

ed
from

th
e

lex
icon

w
h
en

n
eed

ed
�

T
h
e

u
sage

of
th

ese
featu

res

can
b

e
given

as�

�
T

h
e
te
m
p
o
ra
l

featu
re

is
n
eed

ed
w

h
en

d
eterm

in
in

g
th

e
case

of
th

e
n
ou

n

p
h
rase

w
h
ich

ex
p
resses

th
e

location
in

form
ation

�th
e

sp
ecify

in
g

relation
��



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

�
T

h
e

h
ead

of
th

e
n
ou

n
p
h
rase

sp
ecify

in
g

a
q
u
an

titative
m

od
i�

er
of

ty
p
e

con
tain

er�fu
ll

�ex
p
lain

ed
in

th
e

follow
in

g
section

s�
sh

ou
ld

h
ave

th
e

p
rop

erty

of
b
ein

g
a

con
tain

er�
th

ou
gh

th
is

m
ay

b
e

relax
ed

�
T

h
e
c
o
n
ta
in
e
r

featu
re

is

n
eed

ed
to

en
su

re
th

is�
w

h
en

n
ecessary�

�
In

a
sim

ilar
w

ay�
th

e
h
ead

of
th

e
n
ou

n
p
h
rase

sp
ecify

in
g

a
q
u
an

titative

m
od

i�
er

of
ty

p
e
m
easu

re
�ex

p
lain

ed
in

th
e

follow
in

g
section

s�
sh

ou
ld

h
ave

th
e

p
rop

erty
of

b
ein

g
a

u
n
it�

so
m
e
a
su
re

featu
re

is
u
sed

to
en

su
re

th
is�

T
h
is

featu
re

is
also

n
eed

ed
to

en
su

re
th

e
ab

sen
ce

of
th

e
w

ord
"ad

et��
"tan

e��

or
"p

ar	ca�
b

etw
een

a
card

in
al

an
d

a
u
n
it�

�
T

h
e
c
o
u
n
ta
b
ility

in
form

ation
is

n
eed

ed
w

h
en

com
p
arin

g
th

e
cou

n
tab

ility

of
th

e
h
ead

w
ith

th
at

req
u
ired

b
y

th
e

q
u
an

ti�
er�

�
T

h
e
m
a
te
ria

lfeatu
re

is
u
sed

in
a

sim
ilar

w
ay

w
ith

th
e

con
tain

er
an

d
m

easu
re

featu
res�

T
h
e

h
ead

of
th

e
n
ou

n
p
h
rase

sp
ecify

in
g

a
m

od
ify

in
g

relation
�w

h
ich

is
a

n
ou

n
p
h
rase

follow
ed

b
y

th
e

su
&

x
�
D
A
n
�

sh
ou

ld
h
ave

th
e

p
rop

erty
of

b
ein

g
a

m
aterial

�alth
ou

gh
th

is
m

ay
also

b
e

relax
ed

��
It

is
n
eed

ed
to

en
su

re

th
is�

T
h
e

gen
erator

n
eed

s
th

e
sem

an
tic

in
form

ation
ab

ove
for

th
e

w
h
ole

n
ou

n
p
h
rase

an
d

in
form

ation
ab

ou
t

its
con

stitu
en

ts�
in

ord
er

to
gen

erate
th

e
n
ou

n
p
h
rase�

B
esid

es
th

ese�it
also

n
eed

s
em

p
h
asis

in
form

ation
�to

d
eterm

in
e

th
e

w
ord

ord
er�

In

th
e

ab
sen

ce
of

an
y

em
p
h
asis

in
form

ation
�th

e
gen

erator
gen

erates
th

e
con

stitu
en

ts

in
th

e
d
efau

lt
ord

er�

In
th

e
follow

in
g

su
b
section

s�
th

e
featu

re
stru

ctu
res

for
d
en

otin
g

n
ou

n
p
h
rases

an
d

th
eir

con
stitu

en
ts

are
giv

en
�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

P
ro
p
o
se
d
F
e
a
tu
re

S
tru

c
tu
re
s
fo
r
th
e
N
o
u
n
P
h
ra
se

W
e

p
rop

ose
th

e
follow

in
g

featu
re

stru
ctu

re
to

d
escrib

e
th

e
sem

an
tic

stru
ctu

re
of

a
n
ou

n
p
h
rase�

c
�n
a
m
e �������������������������������������������������������������������������������

r
e
f
e
r
e
n
t

��������
a
r
g

��
��
list�of�c

�n
a
m
e
�n
o
�sp

ec
�n
o
�m

o
d
�

b
�co

n

�����
c
o
n
t
r
o
l �d

r
o
p

�
��

�d
efau

lt
�� �

��������
c
l
a
ssif

ie
r

c
�n
a
m
e
�n
o
�sp

ec
�q
u
a
l

r
o
l
e
s

ro
le
�ty

p
e

m
o
d
if
ie
r

������������������

m
o
d
�r
e
l

list�of�m
�ty

p
e�

o
r
d
in
a
l

���
o
r
d
e
r

ilk
�son

u
n
cu

�b
irin

ci�etc�

in
t
e
n
sif

ie
r

�
��

�d
efau

lt
��

���
q
u
a
n
�m
o
d

q
�ty

p
e

q
u
a
l
it
a
t
iv
e

list�of�s�p
ro
p
�

c
o
n
t
r
o
l

�e
m
p
h
a
sis

q
u
an

titative�q
u
alitative �

������������������

sp
e
c
if
ie
r

������������������������

se
t
�sp

e
c

list�of�c
�n
a
m
e�

sp
e
c
�r
e
l

���
r
e
la
t
io
n

d
air�ait�lo

cation
�etc�

a
r
g
u
m
e
n
t

list�of�c
�n
a
m
e�

���
d
e
m

list�of�d
�ty

p
e�

q
u
a
n

���������

q
u
a
n
t
if
ie
r

h
er�b

az	�etc�

d
e
f
in
it
e

�
�
�

r
e
f
e
r
e
n
t
ia
l

�
�
�

sp
e
c
if
ic

�
�
�

���������

������������������������

p
o
sse

sso
r

�������
a
r
g
u
m
e
n
t

list�of�c
�n
a
m
e�

c
o
n
t
r
o
l

���
d
r
o
p

�
��

�d
efau

lt
��

m
o
v
e

�
��

�d
efau

lt
�� ��� �������

�������������������������������������������������������������������������������

c�n
am

e
is

th
e

ty
p

e
of

th
e

featu
re

stru
ctu

re
w

h
ich

d
en

otes
a

n
ou

n
p
h
rase�

c�

n
am

e
h
as

a
n
u
m

b
er

of
su

b
ty

p
es

d
ep

en
d
in

g
on

th
e

con
strain

ts
on

som
e

of
its

featu
res�

T
h
e

h
ierarch

y
of

stru
ctu

res
w

h
ich

are
con

strain
ed

form
s

of
c�n

am
e

is



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

c�n
am

e

c�n
am

e�n
o�spec

c�n
am

e�n
o�spec�qu

al

c�n
am

e�n
o�spec�n

o�m
od

c�n
am

e�n
o�spec�n

o�m
od�n

o�class

F
igu

re
����

T
h
e

h
ierarch

y
of

su
b
ty

p
es

of
c�n

am
e

as
in

F
igu

re
����

T
h
e

su
b
ty

p
es

of
c�n

am
e

are
d
e�

n
ed

as
follow

s�

��
If

a
n
ou

n
p
h
rase

is
n
ot

sp
eci�

ed
b
y

an
y

sp
eci�

ers�
th

en
it

h
as

a
stru

ctu
re

of

ty
p
e
c�n

am
e�n

o�spec�
T

h
is

stru
ctu

re
h
as

th
e

follow
in

g
con

strain
ts

on
it�

c�n
am

e�n
o�spec

�

c�n
am

e ���
sp
e
c
if
ie
r

N
IL

p
o
sse

sso
r

N
IL ���

��
If

a
n
ou

n
p
h
rase

is
n
ot

sp
eci�

ed
b
y

an
y

sp
eci�

ers�
an

d
fu

rth
erm

ore
it

is

n
ot

m
od

i�
ed

b
y

an
y

m
od

i�
ers

ex
cep

t
th

e
q
u
alitativ

e
m

od
i�

er�
th

en
it

h
as

a
stru

ctu
re

of
ty

p
e
c�n

am
e�n

o�spec�qu
al�

In
th

is
case�

it
h
as

th
e

con
strain

ts

on
it�

w
h
ich

can
b
e

sh
ow

n
in

th
e

follow
in

g
featu

re
stru

ctu
re�

c�n
am

e�n
o�spec�qu

al
�

c�n
am

e �����������

m
o
d
if
ie
r

���
m
o
d
�r
e
l

N
IL

o
r
d
in
a
l

N
IL ���

sp
e
c
if
ie
r

N
IL

p
o
sse

sso
r

N
IL

�����������
��

If
a

n
ou

n
p
h
rase

is
n
ot

sp
eci�

ed
b
y

an
y

sp
eci�

ers�
an

d
n
ot

m
od

i�
ed

b
y

an
y

m
od

i�
ers�

th
en

it
h
as

a
stru

ctu
re

of
ty

p
e
c�n

am
e�n

o�spec�n
o�m

od�
T

h
is

stru
ctu

re
h
as

th
e

con
strain

ts
on

it�
w

h
ich

can
b

e
given

w
ith

th
e

follow
in

g

featu
re

stru
ctu

re�

c�n
am

e�n
o�spec�n

o�m
od

�

c�n
am

e ������
m
o
d
if
ie
r

N
IL

sp
e
c
if
ie
r

N
IL

p
o
sse

sso
r

N
IL ������



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

��
If

th
e

stru
ctu

re
of

a
n
ou

n
p
h
rase

h
as

on
ly

th
e
r
e
f
e
r
e
n
t

featu
re�

an
d

h
as

a

b�con
�b

asic�con
cep

t�
ex

p
lain

ed
in

d
etail

in
th

e
follow

in
g

section
s�

stru
ctu

re

as
its

valu
e�

th
en

th
e

ty
p

e
of

its
stru

ctu
re

is
c�n

am
e�n

o�spec�n
o�m

od�n
o�

class�
T

h
e

con
strain

ts
on

th
is

stru
ctu

re
can

b
e

given
as

b
elow

�

c�n
am

e�n
o�spec�n

o�m
od�n

o�class
�c�n
am

e ���������������

r
e
f
e
r
e
n
t

�a
r
g

b�con �

c
l
a
ssif

ie
r

N
IL

m
o
d
if
ie
r

N
IL

sp
e
c
if
ie
r

N
IL

p
o
sse

sso
r

N
IL

���������������

T
h
e

valu
e

of
m
o
d
if
ie
r
j
c
o
n
t
r
o
l
j
e
m
p
h
a
sis

featu
re

in
a
c�n

am
e

stru
ctu

re

is
u
sed

to
d
eterm

in
e

th
e

ord
er

of
q
u
an

titativ
e

an
d

q
u
alitative

m
od

i�
ers

in
th

e

su
rface

form
�

T
h
e

valu
e

of
th

is
featu

re
is

closer
to

th
e

h
ead

of
th

e
n
ou

n
p
h
rase

in
th

e
su

rface
form

�

T
h
e

valu
e

of
a

featu
re

m
ay

b
e

a
list

of
stru

ctu
res�

as
ex

p
lain

ed
in

C
h
ap

ter
��

T
h
is

is
sh

ow
n

as
list�of�str�

in
th

e
attrib

u
te�valu

e
m

atrix
ab

ove�
w

h
ich

is
eq

u
iv

�

alen
t

to
th

e
follow

in
g

featu
re

stru
ctu

re�

list�of�str�
�

����
e
l
e
m
e
n
t
s

�
str�

str�
���

�str �

c
o
n
j

an
d
�or�n

on
e

����

T
h
e

featu
re

stru
ctu

res
for

th
e

m
od

i�
ers�

sp
eci�

ers
an

d
th

e
classi�

er
of

th
e

n
ou

n

p
h
rase

are�

	
�
S
e
t
S
p
e
c
i�
e
r

T
h
e

set
sp

eci�
er

is
also

a
n
ou

n
p
h
rase

an
d

th
e
se
t
�sp

e
c

featu
re

h
as

a
stru

ctu
re

of
ty

p
e
c�n

am
e

as
valu

e�
T

h
erefore�

it
h
as

a
stru

ctu
re

like��se
t
�sp

e
c

list�of�c�n
am

e� �

�
�
P
o
sse

sso
r

T
h
e

p
ossessor

is
a

list
of

th
e

stru
ctu

res
of

ty
p
e
c�n

am
e�

S
om

e�

tim
es�

th
e

p
ossessor

can
b

e
elim

in
ated

from
th

e
su

rface
form

as
ex

p
lain

ed
in



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

C
h
ap

ter
��

th
en

som
e

ad
d
ition

al
in

form
ation

regard
in

g
w

h
eth

er
it

can
b

e
om

itted

on
th

e
su

rface
form

m
ay

also
b

e
given

�
In

a
c�n

am
e

stru
ctu

re�
th

is
in

form
ation

is

given
w

ith
th

e
valu

e
of

th
e
p
o
sse

sso
r
j
c
o
n
t
r
o
l
j
d
r
o
p

featu
re�

If
th

is
featu

re

h
as

th
e

valu
e


�
th

en
th

e
p

ossessor
can

n
ot

b
e

om
itted

�
oth

erw
ise

it
is

om
itted

�

If
n
o

su
ch

in
form

ation
is

giv
en

�
th

en
b
y

d
efau

lt�
th

is
m

ean
s

th
at

th
e

p
ossessor

can
n
ot

b
e

om
itted

�

F
u
rth

erm
ore�

th
e

p
ossessor

m
ay

ch
an

ge
its

p
osition

�
T

h
e

in
form

ation
ab

ou
t

th
e

m
ovem

ent
of

th
e

p
ossessor

is
giv

en
in

a
c�n

am
e

stru
ctu

re
w

ith
th

e
p
o
sse

s�

so
r
j
c
o
n
t
r
o
l
j
m
o
v
e

featu
re�

If
th

is
featu

re
h
as

#
as

valu
e�

th
en

th
e

p
ossessor

m
ay

m
ove

to
a

p
osition

b
eh

in
d

th
e

h
ead

in
th

e
su

rface
form

�
S
o�
m
o
v
e

can
b

e

u
sed

to
en

cod
e

p
ossessor

scram
b
lin

g�
w

h
en

n
eed

ed
�

T
h
e

stru
ctu

re
of

p
ossessor

is

given
as

th
e

valu
e

of
th

e
featu

re
p
o
ss�

an
d

look
s

lik
e�

��������
p
o
sse

sso
r

�������
a
r
g
u
m
e
n
t

list�of�c�n
am

e�

c
o
n
t
r
o
l

���
d
r
o
p

#
�


�d
efau

lt

�

m
o
v
e

#
�


�d
efau

lt

� ��� ������� ��������

�
�
S
p
e
c
ify

in
g
R
e
la
tio

n
If

sp
ecify

in
g

relation
is

p
resen

t�
it

h
as

th
e

stru
ctu

re�

����
sp
e
c
�r
e
l

���
r
e
l
a
t
io
n

d
air�ait�location

a
r
g
u
m
e
n
t

list�of�c�n
am

e�

��� ����

T
h
e
r
e
l
a
t
io
n

featu
re

giv
es

th
e

relation
of

th
e

argu
m

en
t

n
ou

n
p
h
rase

�th
e

valu
e

of
th

e
a
r
g
u
m
e
n
t

featu
re�

w
ith

th
e

h
ead

�
If

th
e

relation
is

giv
en

b
y

a
p

ost�

p
osition

�
th

en
th

e
r
e
l
a
t
io
n

featu
re

h
as

th
at

p
ostp

osition
as

its
valu

e�
T

h
e

r
e
l
a
t
io
n

featu
re

h
as

as
valu

e
"location

��
if

th
e

sp
ecify

in
g

relation
m

en
tion

s
a

tem
p

oral
or

sp
atial

location
�

In
su

ch
a

case�
th

e
in

form
ation

w
h
eth

er
th

e
argu

�

m
en

t
n
ou

n
p
h
rases

sh
ou

ld
b

e
in

locativ
e

or
n
om

in
ativ

e
case

is
ob

tain
ed

from
th

e

valu
e

of
se
m
j
t
e
m
p
o
r
a
l

featu
res

of
th

eir
referen

ts�

�
�
D
e
m
o
n
stra

tiv
e
S
p
e
c
i�
e
r

T
h
e

d
em

on
strative

sp
eci�

er
is

a
list

of
th

e
T

u
rk

�

ish
d
em

on
strative

sp
eci�

ers�
If

it
is

p
resen

t�
it

h
as

a
stru

ctu
re

lik
e

th
e

follow
in

g�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

�d
e
m

list�of�d�type� �

w
h
ere

th
e

stru
ctu

re
of

ty
p

e
d�type

is
th

e
follow

in
g�

d�type �d
e
m
o
n
s

b
u
�	su

�o �

�
�
Q
u
a
n
ti�

e
r

T
h
e

q
u
an

ti�
er

is
rep

resen
ted

b
y

th
e

follow
in

g
stru

ctu
re�

�����������
q
u
a
n

����������

q
u
a
n
t
if
ie
r

h
er�b

az��etc�

d
e
f
in
it
e

#
�


r
e
f
e
r
e
n
t
ia
l

#
�


sp
e
c
if
ic

#
�


���������� �����������

T
h
e
q
u
a
n
t
if
ie
r

featu
re

h
as

as
valu

e
th

e
root

of
th

e
q
u
an

ti�
er�

If
th

e
q
u
an

�

ti�
er

featu
re

h
as

N
IL

as
valu

e�
th

en
th

e
d
e
f
in
it
e

�
r
e
f
e
r
e
n
t
ia
l
�

an
d
sp
e
c
if
ic

featu
res

d
eterm

in
e

th
e

p
resen

ce
of

th
e

in
d
e�

n
ite

article
"b

ir��a�an
��

F
u
rth

erm
ore�

th
ese

featu
res�

togeth
er

w
ith

th
e

role
of

th
e

n
ou

n
p
h
rase�

d
eterm

in
e

th
e

case
an

d

th
e

p
osition

of
n
ou

n
p
h
rase

in
th

e
sen

ten
ce�

�
�
M
o
d
ify

in
g
R
e
la
tio

n
A

n
ou

n
p
h
rase

m
ay

h
ave

m
ore

th
an

on
e

m
od

ify
in

g

relation
s�

so
th

e
m
o
d
�r
e
l

featu
re

of
a

con
cep

t
h
as

as
valu

e
a

list
of

m
od

ify
in

g

relation
s�

T
h
e

featu
re

stru
ctu

res
w

h
ich

are
th

e
elem

en
ts

of
th

is
list

are
of

m
�type�

w
h
ich

h
as

th
e

follow
in

g
stru

ctu
re�

m
�type ���

r
e
l
a
t
io
n

gib
i�kad

ar�m
ad

e�of�w
ith

�etc�

a
r
g
u
m
e
n
t

list�of�c�n
am

e�

���

If
an

elem
en

t
of

th
e

m
od

ify
in

g
relation

list
is

a
p

ostp
osition

al
p
h
rase�

w
h
ere

th
e

p
ostp

osition
giv

es
th

e
relation

of
som

e
oth

er
con

cep
ts

w
ith

th
e

h
ead

�
th

e
r
e
�

l
a
t
io
n

featu
re

h
as

th
at

p
ostp

osition
as

its
valu

e�
If

an
elem

en
t

of
th

e
m

od
ify

in
g

relation
list

is
an

ad
jectival

p
h
rase

m
ad

e
from

a
n
ou

n
p
h
rase

b
y

th
e

su
&

x
�

�
�
D
A
n
�
th

en
th

e
valu

e
of
r
e
l
a
t
io
n

featu
re

is
"m

ad
e�of��

T
h
e

argu
m

en
t

n
ou

n



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

p
h
rases

m
u
st

h
ave

th
e

p
rop

erty
of

b
ein

g
a

m
aterial�

b
u
t

th
is

m
ay

also
b

e

relax
ed

�

�
�
l
H
�

th
en

th
e

valu
e

of
r
e
l
a
t
io
n

featu
re

is
"w

ith
��

T
h
e

argu
m

en
t

h
as

on
it

th
e

con
strain

t
th

at
it

sh
ou

ld
b

e
a

list
of

stru
ctu

res
of

ty
p

e
c�n

am
e�n

o�spec�

�
�
s
H
z
�

th
en

th
e

valu
e

of
r
e
l
a
t
io
n

featu
re

is
"w

ith
ou

t��
T

h
e

argu
m

en
t

h
as

on
it

th
e

con
strain

t
th

at
it

sh
ou

ld
b

e
a

list
of

stru
ctu

res
of

ty
p

e
c�n

am
e�n

o�

spec�qu
al�

�
�
D
A
�

th
en

th
e

valu
e

of
r
e
l
a
t
io
n

featu
re

is
"m

ad
e�on

��
T

h
e

argu
m

en
t

h
as

on
it

th
e

con
strain

t
th

at
it

sh
ou

ld
b

e
a

list
of

stru
ctu

res
of

ty
p

e
c�n

am
e�n

o�

spec�qu
al�

�
�
l
H
k
�

th
en

th
e

valu
e

of
r
e
l
a
t
io
n

featu
re

is
"of��

H
ow

ever�
in

th
is

case
th

e

valu
e

of
th

e
a
r
g
u
m
e
n
t

featu
re

is
n
ot

a
list

of
stru

ctu
res

of
n
ou

n
p
h
rases�

b
u
t

it
is

th
e

stru
ctu

re
of

a
q
u
an

titativ
e

m
od

i�
er

of
ty

p
e
m
easu

re
�th

e
stru

ctu
re

of
a

q
u
an

titativ
e

m
od

i�
er

of
ty

p
e
m
easu

re
w

ill
b

e
ex

p
lain

ed
w

h
en

ex
p
lain

�

in
g

q
u
an

titativ
e

m
od

i�
ers��

B
u
t

th
e

valu
e

of
th

e
a
p
p
r
o
x

featu
re

in
th

is

stru
ctu

re
sh

ou
ld

b
e


�
b
ecau

se
th

e
q
u
an

titativ
e

m
od

i�
er

sh
ou

ld
n
ot

h
ave

th
e

w
ord

"civar�n
d
a�

as
th

e
h
ead

�

�
�
O
rd
in
a
l

T
h
e

ord
in

al
also

h
as

a
stru

ctu
re

sim
ilar

to
th

e
d
em

on
strativ

e
sp

ec�

i�
er

or
q
u
an

ti�
er�

W
h
en

it
is

p
resen

t�
it

h
as

th
e

stru
ctu

re�

����
o
r
d
in
a
l

���
o
r
d
e
r

ilk
�son

u
n
cu

�b
irin

ci�etc�

in
t
e
n
sif

ie
r

#
�


�d
efau

lt

�

��� ����

�
�
Q
u
a
n
tita

tiv
e
M
o
d
i�
e
r

T
h
e
q
u
a
n
�m
o
d

featu
re

con
tain

s
th

e
q
u
an

titative

m
od

i�
er�

In
T

u
rk

ish
�

q
u
an

tity
in

form
ation

can
b

e
ex

p
ressed

in
several

form
s�

as

d
escrib

ed
in

C
h
ap

ter
��

T
h
e

ty
p

e
of

th
e

featu
re

stru
ctu

re
�q�type�

w
h
ich

gives

th
e

q
u
an

tity
in

form
ation

can
b

e
on

e
of

n
u
m
ber


m
easu

re

con

tain
er�fu

ll
or

fu
zzy�

qu
an
tity�

w
ith

th
e

follow
in

g
stru

ctu
res�

��
If

th
e

q
u
an

tity
is

ex
p
ressed

b
y

a
card

in
al

alon
e�

as
in

th
e

follow
in

g
ex

am
p
le�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

����
d

ort

elm
a

f
o
u
r
a
p
p
l
e

�fou
r
apples�

th
en

th
e

featu
re

stru
ctu

re
corresp

on
d
in

g
to

th
e

q
u
an

titative
m

od
i�

er
of

th
is

n
ou

n
p
h
rase

w
ill

b
e

as
follow

s�

n
u
m
ber ��������������

l
o
w

�

h
ig
h

N
IL

c
o
n
t
r
o
l

������
f
o
r
m
a
l
�c
a
r
d



�d

efau
lt


�

f
o
r
m
a
l
�l
o
w



�d

efau
lt


�

f
o
r
m
a
l
�h
ig
h



�d

efau
lt


� ������ ��������������

H
ere�

th
e

valu
e

of
th

e
q
u
a
n
�m
o
d
j
c
o
n
t
r
o
l
j
f
o
r
m
a
l
�c
a
r
d

featu
re

d
eter�

m
in

es
w

h
eth

er
th

e
card

in
al

sh
ou

ld
b

e
follow

ed
b
y

on
e

of
th

e
w

ord
s�

"ad
et��

"tan
e��

or
"p

ar	ca��
In

th
e

ab
sen

ce
of

th
is

in
form

ation
�

th
e

card
in

al
is

n
ot

fol�

low
ed

b
y

an
y

of
th

ese
w

ord
s�

T
h
e

valu
es

of
th

e
featu

res
q
u
a
n
�m
o
d
j
c
o
n
�

t
r
o
l
j
f
o
r
m
a
l
�l
o
w

an
d
q
u
a
n
�m
o
d
j
c
o
n
t
r
o
l
jf
o
r
m
a
l
�h
ig
h

d
eterm

in
e

th
e

p
resen

ce
of

th
e

w
ord

s
"en

az�
�at

least�
an

d
"en

	cok
�

�at
m

ost��
resp

ec�

tively�
T

h
ese

w
ord

s
are

u
sed

in
ord

er
to

sp
ecify

lim
its�

��
If

th
e

q
u
an

tity
is

ex
p
ressed

b
y

a
ran

ge
of

card
in

als�
as

in
th

e
follow

in
g

ex
am

p
le�

����
ik

i

u	c

elm
a

t
w
o
t
h
r
e
e
a
p
p
l
e

��
to

�
apples�

th
en

th
e

featu
re

stru
ctu

re
corresp

on
d
in

g
to

th
e

q
u
an

titative
m

od
i�

er
of

th
is

n
ou

n
p
h
rase

w
ill

b
e

lik
e�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

n
u
m
ber ��������������

l
o
w

�

h
ig
h

�

c
o
n
t
r
o
l

������
f
o
r
m
a
l
�c
a
r
d



�d

efau
lt


�

f
o
r
m
a
l
�l
o
w



�d

efau
lt


�

f
o
r
m
a
l
�h
ig
h



�d

efau
lt


� ������ ��������������

H
ere

th
e

roles
of
q
u
a
n
�m
o
d
jc
o
n
t
r
o
l
jf
o
r
m
a
l
�c
a
r
d

�q
u
a
n
�m
o
d
j
c
o
n
�

t
r
o
l
j
f
o
r
m
a
l
�l
o
w

an
d
q
u
a
n
�m
o
d
j
c
o
n
t
r
o
l
j
f
o
r
m
a
l
�h
ig
h

featu
res

are
th

e
sam

e
as

in
th

e
case

of
card

in
al�

If
th

e
valu

e
of
q
u
a
n
�m
o
d
j
c
o
n
�

t
r
o
l
j
f
o
r
m
a
l
�l
o
w

featu
re

w
as

#
th

en
���a�

w
ou

ld
b

e
gen

erated
from

th
e

ab
ove

featu
re

stru
ctu

re�
w

h
ereas

if
th

e
valu

es
of
q
u
a
n
�m
o
d
j
c
o
n
�

t
r
o
l
j
f
o
r
m
a
l
�l
o
w

an
d
q
u
a
n
�m
o
d
j
c
o
n
t
r
o
l
j
f
o
r
m
a
l
�h
ig
h

featu
res

w
ere

b
oth

#
�

th
en

���b
�

w
ou

ld
b

e
gen

erated
from

it�

����
a�

en
az

ik
i


u	c

m
o
s
t
l
e
s
s
t
w
o
t
h
r
e
e

�at
least

tw
o
to

three�

b
�

en
az

ik
i

en
	cok


u	c

m
o
s
t
l
e
s
s
t
w
o
m
o
s
t
m
u
c
h
t
h
r
e
e

�at
least

tw
o


at
m
ost

three�

��
If

th
e

q
u
an

tity
is

ex
p
ressed

b
y

a
n
ou

n
p
h
rase

w
h
ose

h
ead

is
a

m
easu

re
n
ou

n

as
in

ex
am

p
le

���c�
of

C
h
ap

ter
��

th
en

th
e

corresp
on

d
in

g
featu

re
stru

ctu
re

w
ill

b
e�

m
easu

re ������
q
u
a
n
t
it
y

n
u
m
ber

u
n
it

c�n
am

e�n
o�spec�n

o�m
od�n

o�class

a
p
p
r
o
x

#
�


�d
efau

lt

�

������

T
h
e

valu
e

of
th

e
q
u
a
n
�m
o
d
j
a
p
p
r
o
x

featu
re�

w
h
ich

is
b
y

d
efau

lt



in
th

e

ab
sen

ce
of

th
is

featu
re�

d
eterm

in
es

w
h
eth

er
th

e
w

ord
"civar�n

d
a�

�m
ean

in
g

"ab
ou

t��
sh

ou
ld

b
e

p
resen

t�

S
o�

th
e
m
o
d
if
ie
r
j
q
u
a
n
�m
o
d

featu
re

of
th

e
n
ou

n
p
h
rase



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

����
a�

b
ir

ik
i

k
ilo

elm
a

o
n
e
t
w
o
k
i
l
o
a
p
p
l
e

��
to

�
kilos

of
apples�

w
ill

h
ave

as
its

valu
e�

th
e

follow
in

g
featu

re
stru

ctu
re�

m
easu

re ��������������

q
u
a
n
t
it
y

n
u
m
ber ���

l
o
w

�

h
ig
h

� ���

u
n
it

c�n
am

e ������
r
e
f
e
r
e
n
t

�����
a
r
g

b�con ����
c
o
n
c
e
p
t

'
k
ilo

se
m

�m
e
a
su
r
e

# � ���� ����� ������ ��������������

��
If

th
e

q
u
an

tity
is

ex
p
ressed

b
y

a
n
ou

n
p
h
rase�

w
h
ose

h
ead

is
a

con
tain

er�
as

in
ex

am
p
le

���a�
of

C
h
ap

ter
��

th
e

featu
re

stru
ctu

re
w

h
ich

is
th

e
valu

e
of

th
e

q
u
an

tity
featu

re�
w

ill
b

e
sim

ilar
to

th
e

ab
ove

tw
o�

T
h
e

on
ly

d
i�

eren
ce

w
ill

b
e

th
e

ty
p

e
of

th
e

featu
re

stru
ctu

re�
th

is
tim

e
it

w
ill

b
e
con

tain
er�fu

ll

in
stead

of
m
easu

re�
an

d
th

ere
w

ill
n
ot

b
e

a
q
u
a
n
�m
o
d
j
a
p
p
r
o
x

featu
re�

S
o�

th
e

corresp
on

d
in

g
featu

re
stru

ctu
re

w
ill

b
e

as
follow

s�

con
tain

er�fu
ll ���
q
u
a
n
t
it
y

n
u
m
ber

u
n
it

c�n
am

e�n
o�spec�qu

al ���

��
If

th
e

q
u
an

tity
is

ex
p
ressed

b
y

a
fu

zzy
q
u
an

tity�
as

in
ex

am
p
le

����
of

C
h
ap

�

ter
��

th
en

th
e

corresp
on

d
in

g
p
art

of
th

e
featu

re
stru

ctu
re

of
su

ch
a

n
ou

n

p
h
rase

w
ill

b
e

lik
e�

fu
zzy�qu

an
tity ����

f
�q
u
a
n

	cok

c
o
n
t
r
o
l

�f
o
r
m
a
l
�q
u
a
n
t
it
y

#
�


�d
efau

lt

� � ����

S
om

e
of

th
ese

ad
jectiv

es
m

ay
also

b
e

follow
ed

b
y

on
e

of
th

e
w

ord
s

"m
ik

tard
a�

�w
ith

u
n
cou

n
tab

le
h
ead

s�
or

"say
�d

a�
�w

ith
cou

n
tab

le
h
ead

s��
T

h
e

valu
e

of

th
e

featu
re
c
o
n
t
r
o
l
j
f
o
r
m
a
l
�q
u
a
n
t
it
y

is
u
sed

w
h
en

d
eterm

in
in

g
th

e



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

p
resen

ce
of

th
e

w
ord

"m
ik

tard
a�

or
"say

�d
a��

If
it

is
#

�
th

en
on

e
of

th
ese

w
ord

s
sh

ou
ld

b
e

p
resen

t�



�
Q
u
a
lita

tiv
e
M
o
d
i�
e
r

T
h
e

h
ead

of
a

n
ou

n
p
h
rase

m
ay

b
e

m
od

i�
ed

b
y

m
ore

th
an

on
e

q
u
alitativ

e
m

od
i�

ers�
T

h
erefore

th
e
q
u
a
l
it
a
t
iv
e

featu
re

of
a

con
cep

t

is
a

list
of

in
d
iv

id
u
al

q
u
alitativ

e
m

od
i�

ers�
T

h
e

elem
en

ts
of

th
is

list
are

of
ty

p
e

sim
p
le

p
rop

erty
�i�e�

ad
jective��

w
h
ich

h
as

th
e

follow
in

g
stru

ctu
re�

s�prop ���
p
�n
a
m
e

b
a
s
i
c
�
p
r
o
p
e
r
t
y

in
t
e
n
sif

ie
r

i�type

���

In
ord

er
to

b
e

m
od

i�
ed

b
y

an
in

ten
si�

er�
th

e
b
a
s
i
c
�
p
r
o
p
e
r
t
y

sh
ou

ld
b

e
grad

ab
le

�i�e�
it

sh
ou

ld
h
ave

th
e

valu
e

#
for

its
g
r
a
d
a
b
l
e

featu
re��

T
h
e

in
ten

si�
ers

of

th
e

sim
p
le

p
rop

erties
can

b
e

ad
verb

s
m

en
tion

in
g

th
e

d
egree

of
th

at
p
rop

erty�
as

in
ex

am
p
le

���a�
�C

h
ap

ter
���

or
th

ey
can

b
e

p
ostp

osition
al

p
h
rases

com
p
arin

g

th
at

p
rop

erty
w

ith
an

oth
er�

as
in

ex
am

p
le

���b
�

�C
h
ap

ter
���

T
h
erefore�

th
e

ty
p
e

of
th

e
stru

ctu
re

for
th

e
in

ten
si�

er
�i�type�

can
b

e�
degree

or
p�com

parative�
T

h
ese

tw
o

h
ave

th
e

follow
in

g
stru

ctu
res�

resp
ectiv

ely
�

degree �d
e
g
r
e
e

	cok
�en

�d
ah

a
az�etc� �

p�com
parative ���

c
o
m
pa
r
a
t
o
r

d
ah

a�kad
ar

a
r
g

c�n
am

e

���

T
h
e

in
ten

si�
er

of
ty

p
e
degree

can
b

e
"a	c�k

�
�ligh

t�
or

"k
oy

u
�

�d
ark

��
if

it
is

m
o
d
i�

fy
in

g
a

color
�i�e�

th
e
b
a
s
i
c
�
p
r
o
p
e
r
t
y

h
as

th
e

valu
e

#
for

its
c
o
l
o
r

featu
re��

	
�
�
T
h
e
C
la
ssi�

e
r
a
n
d
th
e
H
e
a
d

T
h
e

h
ead

of
a

n
ou

n
p
h
rase

is
given

as

th
e

valu
e

of
th

e
r
e
f
e
r
e
n
t

featu
re�

an
d

th
e

classi�
er

is
given

as
th

e
valu

e
of

th
e

c
l
a
ssif

ie
r

featu
re�

w
h
ich

h
as

th
e

stru
ctu

re
of

c�n
am

e
w

ith
certain

con
strain

ts

on
it�

T
h
erefore�

th
e
r
e
f
e
r
e
n
t

an
d
c
l
a
ssif

ie
r

featu
res

h
ave

th
e

follow
in

g

stru
ctu

res�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

c�n
am

e �������������

r
e
f
e
r
e
n
t

��������
a
r
g

��
��
list�of�c�n

am
e�n

o�spec�n
o�m

od�

b�con

�����
c
o
n
t
r
o
l

�d
r
o
p

#
�


�d
efau

lt

� �

��������
c
l
a
ssif

ie
r

c�n
am

e�n
o�spec�qu

al

�������������

T
h
e

referen
t

m
ay

eith
er

h
ave

a
list

of
c�n

am
e�n

o�spec�n
o�m

od
stru

ctu
res

or
a
b�

con
stru

ctu
re�

T
h
e

stru
ctu

re
of

a
ty

p
ical

b�con
is�

b�co
n ������������������

c
o
n
c
e
p
t

'
k

op

ek

se
m

�������������

t
e
m
p
o
r
a
l

#
�


c
o
n
t
a
in
e
r

#
�


m
e
a
su
r
e

#
�


c
o
u
n
t
a
b
l
e

#
�


m
a
t
e
r
ia
l

#
�
 ������������� ������������������

T
h
e

valu
e

of
th

e
r
e
f
e
r
e
n
t
j
c
o
n
t
r
o
l
j
d
r
o
p

featu
re

d
eterm

in
es

w
h
eth

er

th
e

h
ead

w
ill

d
rop

or
n
ot�

If
th

is
featu

re
h
as

a
valu

e
#

�
th

en
th

e
h
ead

w
ill

d
rop

�

as
ex

p
lain

ed
in

C
h
ap

ter
��

T
h
is

featu
re

h
as

a
valu

e



b
y

d
efau

lt�

T
h
e

follow
in

g
is

an
ex

am
p
le

to
a

com
p
lex

featu
re

stru
ctu

re�

c
�n
a
m
e ��������������������

r
e
f
e
r
e
n
t

�������
a
r
gc
�n
a
m
e ������
r
e
f
e
r
e
n
t

�
a
r
g
b
�co

n h
c
o
n
c
e
p
t

�
o
ra
n i �

c
l
a
s
s
if
ie
rc
�n
a
m
e �
r
e
f
e
r
e
n
t �

a
r
g
o
f
t
y
p
e
b
�co

n

w
it
h
c
o
n
c
e
p
t
�
k
o
m
isy

o
n �� ������ �������

c
l
a
s
s
if
ie
rc
�n
a
m
e ������
r
e
f
e
r
e
n
t

�
a
r
g
b
�co

n h
c
o
n
c
e
p
t

�
k
a
rt i �

c
l
a
s
s
if
ie
rc
�n
a
m
e �
r
e
f
e
r
e
n
t �

a
r
g
b
�co

n h
c
o
n
c
e
p
t

�
k
red

i i � � ������

��������������������

w
h
ich

is
th

e
featu

re
stru

ctu
re

of
th

e
n
ou

n
p
h
rase�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

����
a�

k
red

i
kart�

kom
isy

on
oran

�

c
r
e
d
i
t
c
a
r
d
�
P
�
S
G
c
o
m
m
i
s
s
i
o
n
r
a
t
e
�
P
�
S
G

�credit
card

com
m
ission

rate�

an
d

th
e

featu
re

stru
ctu

re
of

th
e

n
ou

n
p
h
rase�

����
a�

k
om

isyon
oran

�

c
o
m
m
i
s
s
i
o
n
r
a
t
e
�
P
�
S
G

�com
m
ission

rate�

can
b

e
giv

en
w

ith
th

e
follow

in
g

featu
re

stru
ctu

re�

c�n
am

e ��������
r
e
f
e
r
e
n
t

�a
r
g
b�con �c

o
n
c
e
p
t

'
oran � �

c
l
a
ssif

ie
rc�n

am
e ��
r
e
f
e
r
e
n
t

�a
r
g
b�con �c

o
n
c
e
p
t

'
kom

isy
on � � �� ��������

R
o
le
s

T
h
e

sen
ten

tial
m

od
i�

ers
of

th
e

n
ou

n
p
h
rase

an
d

th
e

n
ou

n
p
h
rases

w
h
ich

are

sen
ten

tial
clau

ses
are

lin
k
ed

to
ou

r
featu

re
stru

ctu
re

d
en

otin
g

n
ou

n
p
h
rases�

b
y

th
e
r
o
l
e
s

featu
re�

T
h
e

sen
ten

tial
m

od
i�

ers
of

th
e

h
ead

are
gap

p
ed

sen
ten

tial
clau

ses�
w

h
ere

th
e

h
ead

is
th

e
�
ller

of
th

e
gap

�
T

h
erefore�

if
th

e
h
ead

h
as

a
sen

ten
tial

m
od

i�
er�

th
e

r
o
l
e
s

featu
re

in
th

e
featu

re
stru

ctu
re

for
th

is
n
ou

n
p
h
rase

h
as

as
valu

e
a

featu
re

stru
ctu

re
w

h
ich

can
b
e

giv
en

as
follow

s�

���
r
o
l
e

agen
t�p

atien
t�th

em
e�etc�

a
r
g

case�fra
m
e

���

H
ere�

th
e
r
o
l
e

featu
re

h
as

as
valu

e
th

e
role

of
th

e
h
ead

�
th

e
gap

p
ed

con
stitu

en
t

in
th

e
gap

p
ed

sen
ten

tial
clau

se
an

d
th

e
a
r
g

featu
re

h
as

th
e

case�fram
e

for
th

e

sen
ten

tial
clau

se�
T

h
e

case�fram
es

for
sen

ten
tial

clau
ses

are
very

sim
ilar

to
th

e

case�fram
es

for
sen

ten
ces�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

T
h
e

n
ou

n
p
h
rases

w
h
ich

are
fu

ll
sen

ten
tial

clau
ses

are
acts�

facts
an

d
ad

v
er�

b
ials�

If
th

e
n
ou

n
p
h
rase

is
a

fu
ll

sen
ten

tial
clau

se�
th

en
th

e
featu

re
stru

ctu
re

d
en

otin
g

it
h
as

on
ly

th
e
r
o
l
e
s

featu
re

w
ith

th
e

follow
in

g
featu

re
stru

ctu
re

as

valu
e�

���
t
y
p
e

in
d
�act�d

ef�act�fact�etc�

a
r
g

case�fram
e

���

T
h
e
t
y
p
e

featu
re

giv
es

th
e

ty
p

e
of

th
e

sen
ten

tial
clau

se
an

d
th

e
a
r
g

featu
re

con
tain

s
th

e
case�fram

e
for

th
e

sen
ten

tial
clau

se�

T
h
e

form
of

th
e

v
erb

of
th

e
sen

ten
tial

clau
se

is
d
eterm

in
ed

u
sin

g
th

e
r
o
l
e

featu
re

w
ith

sen
ten

tial
m

od
i�

ers
an

d
t
y
p
e

featu
re

w
ith

fu
ll

sen
ten

tial
clau

ses

w
h
ich

act
as

n
ou

n
p
h
rases�

S
o
m
e
E
x
a
m
p
le
F
e
a
tu
re

S
tru

c
tu
re
s

T
h
e

follow
in

g
are

som
e

ex
am

p
les

for
th

e
featu

re
stru

ctu
re

of
a

n
ou

n
p
h
rase�

�
y
ed

i
ad

am
d
an

ik
isi

s
e
v
e
n
m
a
n
�
L
O
C

t
w
o
�
P
�
S
G

�tw
o
of

the
seven

m
en�

c�n
a
m
e �������������������������

r
e
f
e
r
e
n
t

���
a
r
g

b�co
n h
c
o
n
c
e
p
t

�
ad

am i
c
o
n
t
r
o
l

h
d
r
o
p

� i
���

m
o
d
if
ie
r

���
q
u
a
n
�m
o
d

n
u
m
ber ��

l
o
w

�

h
ig
h

N
IL �� ���

s
p
e
c
if
ie
r

���������
s
e
t
�s
p
e
cc�n

a
m
e ��������

r
e
f
e
r
e
n
t

�
a
r
g

b�co
n h
c
o
n
c
e
p
t

�
ad

am i �

m
o
d
if
ie
r

���
q
u
a
n
�m
o
dn
u
m
ber ��

l
o
w

�

h
ig
h

N
IL �� ��� �������� ��������� �������������������������



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

�
at

kad
ar

b

u
y

u
k

b
ir

k

op

ek

h
o
r
s
e
a
s

b
i
g

a
d
o
g

�a
dog

as
big

as
a
horse�

c
�n
a
m
e ������������������������������

r
e
f
e
r
e
n
t �

a
r
g

b
�co

n h
c
o
n
c
e
p
t

�
k
�o
p
ek i �

m
o
d
if
ie
r ��������������

q
u
a
l
it
a
t
iv
es
�p
ro
p ��������������

p
�n
a
m
e

�
b
�u
y
�u
k

in
t
e
n
s
if
ie
r

p
�co

m
p
a
ra
tiv

e ����������

c
o
m
p
a
r
a
t
o
r

k
a
d
a
r

a
r
g

����
����
a
c
�n
a
m
e
s
t
r
u
c
t
u
r
e

w
it
h
a
r
e
f
e
r
e
n
t
o
f

t
y
p
e
b
�co

n
w
it
h

c
o
n
c
e
p
t
�
a
t

��������� ���������� �������������� ��������������

s
p
e
c
if
ie
r ������

q
u
a
n

�����
q
u
a
n
t
if
ie
r

N
IL

d
e
f
in
it
e

�

r
e
f
e
r
e
n
t
ia
l

�

s
p
e
c
if
ic

� ����� ������

������������������������������

P
ro
b
le
m
s
in

G
e
n
e
ra
tin

g
N
o
u
n
P
h
ra
se
s

T
h
e

su
rface

form
of

a
n
ou

n
p
h
rase

w
ith

th
e

follow
in

g
featu

re
stru

ctu
re�

c
�n
a
m
e �������������

r
e
f
e
r
e
n
t

�
a
r
g

b
�co

n h
c
o
n
c
e
p
t

�
a
d
a
m i �

m
o
d
if
ie
r

��������
q
u
a
n
�m
o
dn
u
m
be
r �
l
o
w

�

h
ig
h

N
IL �

m
o
d
�r
e
l

w
ith ��

a
r
g
u
m
e
n
tc
�n
a
m
e �
r
e
f
e
r
e
n
t

�
a
r
g
u
m
e
n
t
o
f
t
y
p
e
b
�co

n

w
it
h
c
o
n
c
e
p
t
�
ka
lem

�� �� �������� �������������

can
b

e
b

oth
of

th
e

b
elow

p
h
rases�

d
ep

en
d
in

g
on

th
e

em
p
h
asis

in
form

ation
�

����
a�

ik
i�

kalem
li

ad
am

t
w
o
p
e
n
c
i
l
�
W
I
T
H
m
a
n

�tw
o
m
en

w
ith

a
pen

cil�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

b
�

kalem
li

ik
i

ad
am

p
e
n
c
i
l
�
W
I
T
H
t
w
o
m
a
n

�tw
o
m
en

w
ith

a
pen

cil�

B
u
t

if
n
o

com
m

a
is

gen
erated

in
th

e
�
rst

su
rface

form
�

it
w

ill
b

e
am

b
igu

ou
s�

b
ecau

se
it

is
th

e
su

rface
form

of
th

e
follow

in
g

featu
re

stru
ctu

re
also�

c
�n
a
m
e �������������

r
e
f
e
r
e
n
t

�
a
r
g

b
�co

n h
c
o
n
c
e
p
t

�
a
d
a
m i �

m
o
d
if
ie
r

��������
m
o
d
�r
e
l

w
ith �������

a
r
g
u
m
e
n
tc
�n
a
m
e ������
r
e
f
e
r
e
n
t

�
a
r
g
u
m
e
n
t
o
f
t
y
p
e
b
�co

n

w
it
h
c
o
n
c
e
p
t
�
ka
lem

�

m
o
d
if
ie
r �

q
u
a
n
t
it
a
t
iv
e
m
o
d
if
ie
r
o
f
t
y
p
e

n
u
m
be
r
w
it
h
l
o
w
�

� ������ ������� �������� �������������

T
h
erefore�

if
th

e
gen

erator
receiv

es
n
o

em
p
h
asis

in
form

ation
�

it
alw

ay
s

gen
er�

ates
th

e
secon

d
su

rface
form

�
for

th
e

�
rst

featu
re

stru
ctu

re�
b

ecau
se

gen
eratin

g

a
com

m
a

b
etw

een
th

e
m

od
ify

in
g

relation
an

d
th

e
q
u
an

titative
m

od
i�

er�
in

ord
er

to
elim

in
ate

th
is

am
b
igu

ity�
is

n
ot

very
good

sty
listically�

A
sim

ilar
am

b
igu

ity
is

also
p
resen

t
in

th
e

su
rface

form
corresp

on
d
in

g
to

th
e

follow
in

g
featu

re
stru

ctu
re�

T
h
is

p
h
rase

h
as

a
q
u
alitativ

e
m

od
i�

er
an

d
a

m
od

i�

fy
in

g
relation

�

c�n
am

e �����������������������

r
e
f
e
r
e
n
t

�a
r
g

b�con �c
o
n
c
e
p
t

'
m

asa � �

m
o
d
if
ie
r

�����������������

q
u
a
l
it
a
t
iv
e

s�prop �p
�n
a
m
e

'
b

ey
az �

m
o
d
�r
e
lm
ade�of �������

a
r
g
u
m
e
n
t

�����
�����

a
st
r
u
c
t
u
r
e
o
f

t
y
p
e
c�n

am
e
w
it
h

r
e
f
e
r
e
n
t
	

tah
ta ����������� ������� ����������������� �����������������������

A
n
d

th
e

corresp
on

d
in

g
su

rface
form

s
are�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

����
a�

b
eyaz�

tah
tad

an
m

asa

w
h
i
t
e
w
o
o
d
�
A
B
L
t
a
b
l
e

�w
hite

table
m
ade

of
w
ood�

b
�

tah
tad

an
b

ey
az

m
asa

w
o
o
d
�
A
B
L
w
h
i
t
e
t
a
b
l
e

�w
hite

table
m
ade

of
w
ood�

T
h
e

�
rst

of
th

ese
su

rface
form

s
can

also
b

e
am

b
igu

ou
s

if
th

e
com

m
a

is
n
ot

p
resen

t

in
th

e
su

rface
form

�
b

ecau
se

it
also

corresp
on

d
s

to
th

e
follow

in
g

featu
re

stru
ctu

re�

c
�n
a
m
e ��������������

r
e
f
e
r
e
n
t �

a
r
g

b
�co

n h
c
o
n
c
e
p
t

�
m
a
sa i �

m
o
d
if
ie
r ���������

m
o
d
�r
e
l

m
a
d
e
�o
f ��������
a
r
g
u
m
e
n
t

������
������

a
s
t
r
u
c
t
u
r
e
o
f
t
y
p
e
c
�n
a
m
e

w
it
h
r
e
f
e
r
e
n
t
�
ta
h
ta
a
n
d
t
h
e

r
e
f
e
r
e
n
t
is
m
o
d
if
ie
d
b
y
a

q
u
a
l
it
a
t
iv
e
m
o
d
if
ie
r
o
f
t
y
p
e
s
�p
ro
p

w
it
h
p
�n
a
m
e
�
b
ey
a
z

������������� �������� ��������� ��������������

T
h
e

gen
erator

sh
ou

ld
gen

erate
th

e
su

rface
form

s
th

at
are

n
ot

am
b
igu

ou
s�

In

ord
er

to
realize

th
is�

�
If

th
ere

is
n
o

em
p
h
asis

in
form

ation
�

th
e

set
of

m
od

ify
in

g
relation

s
p
reced

e

th
e

q
u
an

titativ
e

m
od

i�
er

in
th

e
su

rface
form

�

�
If

th
ere

is
em

p
h
asis

in
form

ation
�th

ere
w

illb
e

a
com

m
a

b
etw

een
each

elem
en

t

of
th

e
set

of
m

od
ify

in
g

relation
s

an
d

b
etw

een
th

e
m

od
ify

in
g

relation
s

an
d

q
u
an

titativ
e

m
od

i�
er�

�
��

G
r
a
m
m
a
r
A
r
c
h
ite
c
tu
r
e

O
u
r

gen
eration

gram
m

ar
is

w
ritten

in
a

form
alism

called
P

seu
d
o

U
n
i�

cation

G
ram

m
ar

im
p
lem

en
ted

b
y

th
e

G
en

K
it

gen
eration

sy
stem

 ��!�
d
ev

elop
ed

at
C

ar�

n
egie

M
ellon

U
n
iversity


C
en

ter
for

M
ach

in
e

T
ran

slation
�

In
th

e
follow

in
g

su
b
sec�

tion
s�

in
form

ation
ab

ou
t

G
en

K
it�

an
d

th
en

som
e

ex
am

p
le

ru
les

of
ou

r
gram

m
ar



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

w
ill

b
e

given
�

�
��
��

G
e
n
K
it

G
en

eration
K

it
�G

en
K

it�
is

a
sy

stem
w

h
ich

com
p
iles

a
gram

m
ar

in
to

a
sen

�

ten
ce

gen
eration

p
rogram

�
T

h
e

gram
m

ar
form

alism
u
sed

b
y

G
en

K
it

is
also

called

P
seu

do
U
n
i�
cation

G
ram

m
ar

 ��!�
E

ach
ru

le
of

th
e

gram
m

ar
con

sists
of

a
con

tex
t�

free
p
h
rase

stru
ctu

re
d
escrip

tion
an

d
a

set
of

featu
re

con
strain

t
equ

ation
s�

w
h
ich

are
u
sed

to
ex

p
ress

con
strain

ts
on

featu
re

valu
es�

N
on

�term
in

als
in

th
e

p
h
rase

stru
ctu

re
p
art

of
a

ru
le

are
referen

ced
as

x
�
�
	
	
	
�
x
n

in
th

e
eq

u
ation

s�
w

h
ere

x
�

corresp
on

d
s

to
th

e
n
on

�term
in

al
in

th
e

left
h
an

d
sid

e�
an

d
x
n

is
th

e
n
th

n
on

�

term
in

al
in

th
e

righ
t

h
an

d
sid

e�

T
o

im
p
lem

ent
th

e
sen

ten
ce

lev
el

gen
erator

�d
escrib

ed
b
y

th
e

�
n
ite

state
m

a�

ch
in

e
p
resen

ted
earlier��

w
e

u
se

ru
les

of
th

e
form

�

S
i
�

X
P
S
j

w
h
ere

th
e
S
i

an
d
S
j

d
en

ote
som

e
state

in
th

e
�
n
ite

state
m

ach
in

e
an

d
th

e
X
P

d
en

otes
th

e
con

stitu
en

t
to

b
e

realized
w

h
ile

tak
in

g
th

e
tran

sition
b

etw
een

states

S
i
an

d
S
j �

lab
eled

X
P
�
B

y
th

e
featu

re
con

strain
t

eq
u
ation

s�
th

e
corresp

on
d
in

g
p
art

of
th

e
featu

re
stru

ctu
re

w
h
ich

w
as

assign
ed

to
S
i

p
rev

iou
sly�

is
assign

ed
to

X
P
�

an
d

th
e

rem
ain

in
g

is
assign

ed
to

S
j �

If
th

is
X
P

corresp
on

d
s

to
a

sen
ten

tial
clau

se�

th
e

sam
e

set
of

ru
les

are
recu

rsiv
ely

ap
p
lied

�
T

h
is

is
a

variation
of

th
e

m
eth

od

su
ggested

b
y

T
aked

a
et

al

 ��!�

B
y

th
is

k
in

d
of

ru
les�

th
ere

is
n
o

n
eed

to
w

rite

a
sep

arate
ru

le
for

each
p

ossib
le

con
stitu

en
t

ord
er�

In
gen

eration
�

n
on

�d
eterm

in
ism

�
p
rod

u
cin

g
m

u
ltip

le
su

rface
form

s
for

a
giv

en

in
p
u
t�is

a
seriou

s
p
rob

lem
�

Ifth
ere

is
n
o

sty
le�related

in
form

ation
�an

in
form

ation

stru
ctu

re�
in

th
e

in
p
u
t�

ou
r

gen
erator

gen
erates

th
e

sen
ten

ce
in

a
d
efau

lt
ord

er�

If
th

ere
w

as
n
o

su
ch

a
d
efau

lt
ord

er�
n
on

�d
eterm

in
ism

w
ou

ld
h
ave

b
een

a
b
ig

p
rob

lem
�

b
ecau

se
T

u
rk

ish
is

a
free�con

stitu
en

t
ord

er
lan

gu
age�

F
or

a
given

in
p
u
t

of
tw

o
argu

m
en

ts
p
lu

s
th

e
verb

�w
ith

ou
t

n
o

in
form

ation
stru

ctu
re�

�
su

rface

sen
ten

ces
�all

com
b
in

ation
s�

m
igh

t
b

e
gen

erated
�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

S
in

ce
th

e
con

tex
t�free

ru
les

are
d
irectly

com
p
iled

in
to

tab
les�

th
e

p
erform

an
ce

of
th

e
sy

stem
is

essen
tially

in
d
ep

en
d
en

t
of

th
e

n
u
m

b
er

of
ru

les�
b
u
t

d
ep

en
d
s

on

th
e

com
p
lex

ity
of

th
e

featu
re

con
strain

t
eq

u
ation

s
�w

h
ich

are
com

p
iled

in
to

L
IS

P

cod
e��

C
u
rren

tly�
ou

r
gram

m
ar

h
as

���
ru

les
�ex

clu
d
in

g
lex

ical
ru

les��
each

w
ith

very
sim

p
le

con
strain

t
ch

eck
s�

O
f

th
ese

���
ru

les�
���

are
for

sen
ten

ces
an

d
���

are
for

n
ou

n
p
h
rases�

an
d

th
e

rem
ain

in
g

are
for

ad
verb

ials
an

d
verb

s�

�
��
��

E
x
a
m
p
le
R
u
le
s

F
igu

re
���

d
em

on
strates

th
e

tran
sition

s
from

state
�

to
state

�
of

ou
r

�
n
ite

state

m
ach

in
e

for
gen

eratin
g

p
red

icativ
e

sen
ten

ces�
T

h
e

follow
in

g
are

th
e

sim
p
li�

ed

S
u

b
j
e
c
t

T
i
m

e

P
a

t
h

T
o

p
i
c
=

S
u

b
j
e
c
t

T
o

p
i
c
=

T
i
m

e

P
l
a

c
e

D
i
r
-
o

b
j

T
o

p
i
c
=

P
l
a

c
e

T
o

p
i
c
=

D
i
r
-
o

b
j

B
e
n

e
f
i
c
i
a

r
y

T
o

p
i
c
=

B
e
n

e
f
i
c
i
a

r
y

G
o

a
l

S
o

u
r
c
e

T
o

p
i
c
=

S
o

u
r
c
e

T
o

p
i
c
=

G
o

a
l

L
o

c
a

t
i
o

n
T

o
p

i
c
=

L
o

c
a

t
i
o

n
I
n

s
t
r
u

m
e
n

t
T

o
p

i
c
=

I
n

s
t
r
u

m
e
n

t

V
a

l
u

e
T

o
p

i
c
=

V
a

l
u

e

T
o

p
i
c
=

P
a

t
h

D
u

r
a

t
i
o

n

M
a

n
n

e
r

V
e
r
b

T
o

p
i
c
=

D
u

r
a

t
i
o

n

T
o

p
i
c
=

M
a

n
n

e
r

T
o

p
i
c
=

V
e
r
b

N
I
L

0
1

T
o

p
i
c
=

*
u

n
d

e
f
i
n

e
d

*

F
igu

re
����

T
ran

sition
s

from
state

�
to

state
�

of
ou

r
�
n
ite

state
m

ach
in

e
for

gen
eratin

g
p
red

icativ
e

sen
ten

ces�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

form
s

of
ou

r
ru

les
for

th
e

top
th

ree
tran

sition
s

in
F

igu
re

����

�
�
S
�
�
�
�
�
�
�
S
�
�
�

�

�
�
x
�
c
o
n
t
r
o
l
t
o
p
i
c
�
�
c
�
u
n
d
e
f
i
n
e
d
�
�

�
x
�
�
x
�
�
�

�

�
�
S
�
�
�
�
�
�
�
S
u
b
j
e
c
t
�
�
S
�
�
�

�

�
�
x
�
c
o
n
t
r
o
l
t
o
p
i
c
�
�
c
s
u
b
j
e
c
t
�

�
x
�
�
x
�
�

�
�
x
�
a
r
g
u
m
e
n
t
s
s
u
b
j
e
c
t
�
�
�
r
e
m
o
v
e
�
�

�
x
�
�
�
x
�
a
r
g
u
m
e
n
t
s
s
u
b
j
e
c
t
�
�
�

�

�
�
S
�
�
�
�
�
�
�
T
i
m
e
�
�
S
�
�
�

�

�
�
x
�
c
o
n
t
r
o
l
t
o
p
i
c
�
�
c
t
i
m
e
�

�
x
�
�
x
�
�

�
�
x
�
a
d
j
u
n
c
t
s
t
i
m
e
�
�
�
r
e
m
o
v
e
�
�

�
x
�
�
�
x
�
a
d
j
u
n
c
t
s
t
i
m
e
�
�
�

�

T
h
e

�
rst

ru
le

ab
ove

is
for

th
e
N
IL

tran
sition

�
th

is
tran

sition
is

d
on

e
if

th
e

top
ic

is
n
ot

d
e�

n
ed

�
T

h
e

secon
d

ru
le

is
for

th
e

tran
sition

lab
eled

S
u
b
je
c
t�

if
th

e
top

ic

is
su

b
ject�

th
en

th
is

tran
sition

is
d
on

e�
In

th
e

featu
re

con
strain

t
eq

u
ation

s�
it

is
ch

ecked
w

h
eth

er
th

e
su

b
ject

is
th

e
top

ic�
an

d
if

so�
th

e
p
art

of
th

e
featu

re

stru
ctu

re
for

su
b

ject
is

assign
ed

to
�
S
u
b
j
e
c
t
�
�
an

d
th

e
rem

ain
in

g
is

assign
ed

to

�
S
�
�
�

T
h
e

th
ird

ru
le

is
for

th
e

tran
sition

lab
eled

T
im

e
�

T
h
e

gram
m

ar
also

h
as

ru
les

for
realizin

g
a

con
stitu

en
t

like
�
S
u
b
j
e
c
t
�

or

�
T
i
m
e
�

�w
h
ich

m
ay

even
tu

ally
call

th
e

sam
e

ru
les

if
th

e
argu

m
en

t
is

sen
ten

�

tial�
an

d
ru

les
like

ab
ove

for
traversin

g
th

e
�
n
ite

state
m

ach
in

e
from

state
�

to

th
e

�
n
al

state�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

�
��

In
te
r
fa
c
in
g
w
ith

M
o
r
p
h
o
lo
g
y

A
s

T
u
rk

ish
h
as

com
p
lex

agglu
tin

ative
w

ord
form

s
w

ith
p
rod

u
ctive

in
�
ection

alan
d

d
erivation

al
m

orp
h
ological

p
rocesses�

w
e

h
an

d
le

m
orp

h
ology

ou
tsid

e
ou

r
sy

stem

u
sin

g
th

e
gen

eration
com

p
on

en
t

of
a

fu
ll�scale

m
orp

h
ological

an
aly

zer
of

T
u
rk

ish

 ��!�
W

ith
in

G
en

K
it�

w
e

gen
erate

relevan
t

ab
stract

m
orp

h
ological

featu
res

su
ch

as��
agreem

en
t�

�
p

ossessive�
an

d

�
case

m
arkers

for
n
om

in
als

an
d

�
voice�

�
p

olarity�

�
ten

se�

�
asp

ect�

�
m

ood
�

an
d

�
agreem

en
t

m
arkers

for
verb

al
form

s�
T

h
is

in
form

ation
is

p
rop

erly
ord

ered
at

th
e

in
terface

an
d

sen
t

to
th

e
m

orp
h
ological

gen
erator�

w
h
ich

th
en

�

��
p

erform
s

con
crete

m
orp

h
em

e
selection

�
d
ictated

b
y

th
e

m
orp

h
otactic

con
�

strain
ts

an
d

m
orp

h
op

h
on

ological
con

tex
t�

��
h
an

d
les

m
orp

h
ograp

h
em

ic
p
h
en

om
en

a
su

ch
as

vow
el

h
arm

on
y�

an
d

vow
el

an
d

con
son

an
t

ellip
sis�

an
d

��
p
rod

u
ces

an
agglu

tin
ativ

e
su

rface
form

�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

F
or

ex
am

p
le�

th
e

follow
in

g
featu

re
stru

ctu
res

are
th

e
ou

tp
u
ts

of
ou

r
gen

erator

for
n
om

in
al

an
d

v
erb

al
form

s�
resp

ectiv
ely�

T
h
ese

are
sen

t
to

th
e

m
orp

h
ological

gen
erator�

w
h
ich

th
en

p
erform

s
m

orp
h
em

e
selection

s
an

d
con

verts
th

em
in

to
th

e

in
term

ed
iate

form
s

b
elow

�
an

d
p
rod

u
ces

th
e

agglu
tin

ative
su

rface
form

s
from

th
ese

in
term

ed
iate

form
s�

�������������

C
A
T

N
O

U
N

R
O
O
T

kalem

A
G
R

�S
G

P
O
S
S

�S
G

C
A
S
E

G
E

N

�������������
�

kalem
#
�#

H
m

#
H

n

�

kalem
im

in

�������������

C
A
T

V
E

R
B

R
O
O
T

gel

S
E
N
S
E

P
O

S

T
A
M
�

P
R

O
G

�

A
G
R

�S
G

�������������
�

gel#
�#

H
yor#

H
m

�

geliy
oru

m

�
��

C
o
m
p
a
r
iso

n
W
ith

R
e
la
te
d
W
o
r
k

T
h
ere

w
ere

tw
o

stu
d
ies

d
on

e
on

gen
eration

of
T

u
rk

ish
sen

ten
ces�

p
rev

iou
sly�

T
h
e

�
rst

on
e

is
th

e
M

�S
c�

th
esis

of
C

olin
D

ick
 �!�

d
on

e
in

th
e

D
ep

artm
en

t
of

A
r�

ti�
cial

In
telligen

ce�
U

n
iversity

of
E

d
in

b
u
rgh

�
an

d
th

e
secon

d
on

e
is

th
e

P
h
�D

�

th
esis

of
B

ery
l

H
o�

m
an

�
at

th
e

C
om

p
u
ter

an
d

In
form

ation
S
cien

ce
D

ep
artm

en
t

of
U

n
iversity

of
P

en
n
sy

lvan
ia�



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

D
ick

 �!
h
as

w
orked

on
a

classi�
cation

b
ased

lan
gu

age
gen

erator
for

T
u
rk

�

ish
�

H
is

goal
w

as
to

gen
erate

T
u
rk

ish
sen

ten
ces

of
vary

in
g

com
p
lex

ity�
from

in
p
u
t

sem
an

tic
rep

resen
tation

s
in

P
en

m
an

�s
S
en

ten
ce

P
lan

n
in

g
L

an
gu

age
�S

P
L

��

H
ow

ever�
h
is

gen
erator

is
n
ot

com
p
lete�

in
th

at�
n
ou

n
p
h
rase

stru
ctu

res
in

th
eir

en
tirety�

p
ostp

osition
al

p
h
rases�

w
ord

ord
er

variation
s�

an
d

m
an

y
m

orp
h
ologi�

cal
p
h
en

om
en

a
are

n
ot

im
p
lem

en
ted

�
O

u
r

gen
erator

d
i�

ers
from

h
is

in
variou

s

asp
ects�

W
e

u
se

a
case�fram

e
b
ased

in
p
u
t

rep
resen

tation
w

h
ich

w
e

feel
is

m
ore

su
itab

le
for

lan
gu

ages
w

ith
free

con
stitu

en
t

ord
er�

O
u
r

coverage
of

th
e

gram
m

ar

is
su

b
stan

tially
h
igh

er
th

an
th

e
coverage

p
resen

ted
in

h
is

th
esis

an
d

w
e

also
u
se

a
fu

ll�scale
ex

tern
al

m
orp

h
ological

gen
erator

to
d
eal

w
ith

com
p
lex

m
orp

h
ological

p
h
en

om
en

a
of

agglu
tin

ative
lex

ical
form

s
of

T
u
rk

ish
�

w
h
ich

h
e

h
as

attem
p
ted

em
b

ed
d
in

g
in

to
th

e
sen

ten
ce

gen
erator

itself�

H
o�

m
an

�
in

h
er

th
esis

 ��
�!�

h
as

u
sed

th
e

M
u
ltiset
C

om
b
in

atory
C

ategorial

G
ram

m
ar

form
alism

 ��
!�

an
ex

ten
sion

of
C

om
b
in

atory
C

ategorial
G

ram
m

ar
to

h
an

d
le

free
w

ord
ord

er
lan

gu
ages�

to
d
evelop

a
gen

erator
for

T
u
rk

ish
�

H
er

gen
er�

ator
also

u
ses

relevan
t

featu
res

of
th

e
in

form
ation

stru
ctu

re
of

th
e

in
p
u
t

an
d

can

h
an

d
le

w
ord

ord
er

variation
s

w
ith

in
em

b
ed

d
ed

clau
ses�

S
h
e

can
also

d
eal

w
ith

scram
b
lin

g
ou

t
of

a
clau

se
d
ictated

b
y

in
form

ation
stru

ctu
re

con
strain

ts�
as

h
er

form
alism

allow
s

th
is

in
a

v
ery

con
ven

ien
t

m
an

n
er�

T
h
e

w
ord

ord
er

in
form

ation

is
lex

ically
kep

t
as

m
u
ltisets

associated
w

ith
each

verb
�

S
h
e

h
as

d
em

on
strated

th
e

cap
ab

ilities
of

h
er

sy
stem

as
a

com
p

on
en

t
of

a
p
rototy

p
e

d
atab

ase
q
u
ery

sy
stem

�
W

e
h
ave

b
een

in
�
u
en

ced
b
y

h
er

ap
p
roach

to
in

corp
orate

in
form

ation

stru
ctu

re
in

gen
eration

�
b
u
t�

sin
ce

ou
r

aim
is

to
b
u
ild

a
w

id
e�coverage

gen
erator

for
T

u
rk

ish
for

u
se

in
a

m
ach

in
e

tran
slation

ap
p
lication

�
w

e
h
ave

op
ted

to
u
se

a
sim

p
ler

form
alism

an
d

a
very

rob
u
st

im
p
lem

en
tation

en
v
iron

m
en

t�
O

u
r

gen
�

erator
also

d
i�

ers
from

h
er

gen
erator�

in
th

at�
W

h
en

th
e

in
form

ation
stru

ctu
re

for
sen

ten
ces

�ex
p
lain

ed
in

d
etail

in
C

h
ap

ter
�

of
th

is
th

esis�
is

n
ot

p
resen

t�
w

e

gen
erate

sen
ten

ces
in

a
d
efau

lt
ord

er
�w

h
ich

is
also

giv
en

in
C

h
ap

ter
���

w
h
ereas

h
er

gen
erator

gen
erates

n
oth

in
g

in
su

ch
a

case�

A
con

cu
rren

t
stu

d
y

w
as

also
d
on

e
b
y

T
u
rgay

K
ork

m
az

 ��!�
H

e
u
sed

a
fu

n
c�

tion
al

lin
gu

istic
th

eory
called

S
y
stem

ic�F
u
n
ction

al
gram

m
ar�

an
d

th
e

F
U

F
tex

t

gen
eration

sy
stem

to
im

p
lem

en
t

a
sen

ten
ce

gen
erator

for
T

u
rk

ish
�

H
is

gen
era�

tor
takes

sem
an

tic
d
escrip

tion
s

of
sen

ten
ces

an
d

th
en

p
rod

u
ces

a
m

orp
h
ological



C
H
A
P
T
E
R
�
�
G
E
N
E
R
A
T
IO
N
O
F
T
U
R
K
IS
H
S
E
N
T
E
N
C
E
S

��

d
escrip

tion
for

each
lex

ical
con

stitu
en

t
of

th
e

sen
ten

ce�
H

is
gen

erator
d
oes

n
ot

h
an

d
le

lon
g�d

istan
ce

scram
b
lin

gs�
u
n
b

ou
n
d
ed

d
ep

en
d
en

cies
an

d
d
iscon

tin
u
ou

s

con
stitu

en
ts�

b
u
t

is
th

e
�
rst

on
e

to
u
se

th
e

sy
stem

ic
fu

n
ction

al
ap

p
roach

in
th

e

con
tex

t
of

T
u
rk

ish
�



C
h
a
p
te
r
�

E
x
a
m
p
le
O
u
tp
u
ts
a
n
d
F
u
tu
r
e

W
o
r
k

In
th

is
ch

ap
ter�

w
e

p
resen

t
som

e
ex

am
p
le

ou
tp

u
ts

of
ou

r
gen

erator�
In

A
p
p

en
d
ix

C
�

som
e

ad
d
ition

al
ex

am
p
les

from
com

p
u
ter

m
an

u
als

are
also

given
�

�
��

E
x
a
m
p
le
O
u
tp
u
ts

In
th

is
section

�
som

e
ex

am
p
les

to
d
em

on
strate

th
e

w
ork

of
ou

r
gen

erator
are

given
�

E
x
a
m
p
le
	
�

I
n
p
u
t
�

�
A
d
a
m
e
l
m
a
y
I
k
a
d
I
n
a
v
e
r
d
i

�
T
h
i
s
s
e
n
t
e
n
c
e
i
s
i
n
t
h
e
d
e
f
a
u
l
t
o
r
d
e
r
�
s
o
t
h
e
r
e
w
i
l
l
n
o
t
b
e

�
a
C
O
N
T
R
O
L
f
e
a
t
u
r
e
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

��



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
v
e
r
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r
�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
e
l
m
a
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�

�
g
o
a
l

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
e
l
m
a
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
e
l
m
a
y
I



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
D
A
T
�
�
�
�
�
k
a
d
I
n
a

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
v
e
r
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
v
e
r
d
i

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
K
a
d
I
n
a
a
d
a
m
v
e
r
d
i
e
l
m
a
y
I

�
T
h
i
s
s
e
n
t
e
n
c
e
i
s
n
o
t
i
n
t
h
e
d
e
f
a
u
l
t
o
r
d
e
r
�
t
h
e
d
e
s
t
i
n
a
t
i
o
n
�
r
e
c
i
p
i
e
n
t
�

�
�
�
k
a
d
I
n
�
�
�
i
s
t
h
e
t
o
p
i
c
�
t
h
e
s
u
b
j
e
c
t
�
�
�
a
d
a
m
�
�
�
i
s
t
h
e
f
o
c
u
s
�

�
t
h
e
d
i
r
e
c
t
o
b
j
e
c
t
�
�
�
e
l
m
a
�
�
�
i
s
t
h
e
b
a
c
k
g
r
o
u
n
d
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
v
e
r
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r
�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
e
l
m
a
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
g
o
a
l

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�

�
c
o
n
t
r
o
l

�
�
i
s

�
�
t
o
p
i
c
g
o
a
l
�

�
f
o
c
u
s
s
u
b
j
e
c
t
�

�
b
a
c
k
g
r
o
u
n
d
d
i
r
�
o
b
j
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
D
A
T
�
�
�
�
�
k
a
d
I
n
a

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
v
e
r
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
v
e
r
d
i

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
e
l
m
a
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
e
l
m
a
y
I

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
A
d
a
m
k
i
t
a
b
I
o
k
u
m
a
k
i
s
t
e
d
i
	

�
T
h
e
d
i
r
e
c
t
o
b
j
e
c
t
i
s
a
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
r
e
p
r
e
s
e
n
t
i
n
g
a
n

�
i
n
d
e
f
i
n
i
t
e
a
c
t
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
i
s
t
e
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
�

�
a
r
g

�
�
s
�
f
o
r
m
i
n
f
�
i
n
d
�
a
c
t
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
o
k
u
�
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
i
t
a
p
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
k
i
t
a
b
I

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
o
k
u
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
N
O
U
N
�
M
A
K
�
�
T
Y
P
E
�
I
N
F
I
N
I
T
I
V
E
�

�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
o
k
u
m
a
k

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
i
s
t
e
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
i
s
t
e
d
i

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
A
d
a
m
k
a
d
I
n
I
n
k
i
t
a
p
o
k
u
d
u
G
u
n
u
z
a
n
n
e
t
t
i
	

�
T
h
e
d
i
r
e
c
t
o
b
j
e
c
t
i
s
a
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
r
e
p
r
e
s
e
n
t
i
n
g
a
f
a
c
t
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
z
a
n
n
e
d
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
f
a
c
t
�

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
o
k
u
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
t
e
n
s
e
p
a
s
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r
�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�
�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
G
E
N
�
�
�
�
�
k
a
d
I
n
I
n

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
i
t
a
p
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
k
i
t
a
p

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
o
k
u
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
N
O
U
N
�
D
I
K
�

�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
�
S
G
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
o
k
u
d
u
G
u
n
u

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
z
a
n
n
e
d
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
z
a
n
n
e
t
t
i

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
A
d
a
m
k
i
t
a
b
I
o
k
u
y
a
n
k
a
d
I
n
a
e
l
m
a
v
e
r
d
i
	

�
T
h
e
g
o
a
l
h
a
s
a
s
e
n
t
e
n
t
i
a
l
m
o
d
i
f
i
e
r
�
w
h
i
c
h
i
s
a
g
a
p
p
e
d
s
e
n
t
e
n
c
e
	

�
T
h
e
g
a
p
o
f
t
h
e
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
i
s
i
t
s
t
h
e
m
e
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
v
e
r
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
g
o
a
l

�
�
r
o
l
e
s

�
�
r
o
l
e
a
g
e
n
t
�

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
o
k
u
�
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
e
l
m
a
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
i
t
a
p
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
k
i
t
a
b
I



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
o
k
u
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
A
D
J
�
Y
A
N
�
�
�
�
�
o
k
u
y
a
n

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
D
A
T
�
�
�
�
�
k
a
d
I
n
a

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
e
l
m
a
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
e
l
m
a

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
v
e
r
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
v
e
r
d
i

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

��

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
A
d
a
m
k
a
d
I
n
I
n
o
k
u
d
u
G
u
k
i
t
a
b
I
i
s
t
e
d
i
	

�
T
h
e
d
i
r
e
c
t
o
b
j
e
c
t
h
a
s
a
s
e
n
t
e
n
t
i
a
l
m
o
d
i
f
i
e
r
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
i
s
t
e
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
t
h
e
m
e
�

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
o
k
u
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

�
t
e
n
s
e
p
a
s
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e

�
�
�
�
�
�
�
�

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
G
E
N
�
�
�
�
�
k
a
d
I
n
I
n

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
o
k
u
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
A
D
J
�
D
I
K
�
�
P
O
S
S
�
�
S
G
�
�
�
�
�
o
k
u
d
u
G
u

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
i
t
a
p
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
k
i
t
a
b
I

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
i
s
t
e
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
i
s
t
e
d
i

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
A
d
a
m
e
v
e
g
e
l
i
r
g
e
l
m
e
z
y
a
t
t
I
	

�
E
x
p
r
e
s
s
i
o
n
o
f
t
i
m
e
i
s
a
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
r
e
p
r
e
s
e
n
t
i
n
g
a
n

�
a
d
v
e
r
b
i
a
l
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
y
a
t
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�

�
a
d
j
u
n
c
t
s

�
�
t
i
m
e

�
�
a
d
v
�
t
y
p
e
a
s
�
s
o
o
n
�
a
s
�

�
a
r
g
u
m
e
n
t

�
�
s
�
f
o
r
m
a
d
v
e
r
b
i
a
l
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
g
e
l
�
�
�
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

�
a
r
g
u
m
e
n
t
s

�
�
g
o
a
l

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
e
v
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
e
v
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
D
A
T
�
�
�
�
�
e
v
e

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
g
e
l
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
A
O
R
I
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
g
e
l
i
r

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
g
e
l
�
�
S
E
N
S
E
�
N
E
G
�
�
T
A
M
�
�
A
O
R
I
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
g
e
l
m
e
z

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
y
a
t
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
y
a
t
t
I

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
A
d
a
m
k
a
d
I
n
I
n
k
i
t
a
b
I
o
k
u
m
a
k
i
s
t
e
d
i
G
i
n
i
z
a
n
n
e
t
t
i
	

�
T
h
e
d
i
r
e
c
t
o
b
j
e
c
t
i
s
a
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
r
e
p
r
e
s
e
n
t
i
n
g
a
d
e
f
i
n
i
t
e

�
a
c
t
�
a
n
d
t
h
e
d
i
r
e
c
t
o
b
j
e
c
t
o
f
t
h
e
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
i
s
a
l
s
o
a

�
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
r
e
p
r
e
s
e
n
t
i
n
g
a
n
i
n
d
e
f
i
n
i
t
e
a
c
t
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
z
a
n
n
e
d
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
f
a
c
t
�

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

�
�
r
o
o
t
�
i
s
t
e
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
�

�
a
r
g

�
�
s
�
f
o
r
m
i
n
f
�
i
n
d
�
a
c
t
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
o
k
u
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
G
E
N
�
�
�
�
�
k
a
d
I
n
I
n

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
i
t
a
p
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
k
i
t
a
b
I

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
o
k
u
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
N
O
U
N
�
M
A
K
�
�
T
Y
P
E
�
I
N
F
I
N
I
T
I
V
E
�

�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
o
k
u
m
a
k

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
i
s
t
e
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
N
O
U
N
�
D
I
K
�

�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
�
S
G
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
i
s
t
e
d
i
G
i
n
i

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
z
a
n
n
e
d
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
z
a
n
n
e
t
t
i

�
P
E
R
I
O
D
�
�
�
�
	



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

E
x
a
m
p
le


�

I
n
p
u
t
�

�
K
i
t
a
p
o
k
u
y
a
n
a
d
a
m
k
a
d
I
n
I
n
s
u
s
m
a
s
I
n
I
i
s
t
e
d
i

�
T
h
e
s
u
b
j
e
c
t
h
a
s
a
s
e
n
t
e
n
t
i
a
l
m
o
d
i
f
i
e
r
�
t
h
e
d
i
r
e
c
t
o
b
j
e
c
t
i
s
a

�
s
e
n
t
e
n
t
i
a
l
c
l
a
u
s
e
r
e
p
r
e
s
e
n
t
i
n
g
a
d
e
f
i
n
i
t
e
a
c
t
	

�
�
s
�
f
o
r
m
f
i
n
i
t
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
i
s
t
e
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�

�
a
s
p
e
c
t
p
e
r
f
e
c
t
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
r
o
l
e
s

�
�
r
o
l
e
a
g
e
n
t
�

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
o
k
u
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�

�
t
e
n
s
e
p
a
s
t
�
�
�



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
i
t
a
p
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
�
�
�
�
�
�
�

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
a
d
a
m
�
�
�
�

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
�

�
a
r
g

�
s
�
f
o
r
m
i
n
f
�
d
e
f
�
a
c
t
�

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
�

�
v
o
i
c
e
a
c
t
i
v
e
�

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
�

�
v
e
r
b

�
�
r
o
o
t
�
s
u
s
�
�

�
s
e
n
s
e
p
o
s
i
t
i
v
e
�
�
�

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t
�
k
a
d
I
n
�
�
�
�

�
a
g
r



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
�

�
p
e
r
s
o
n
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

O
u
t
p
u
t
�

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
i
t
a
p
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
k
i
t
a
p

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
o
k
u
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
A
D
J
�
Y
A
N
�
�
�
�
�
o
k
u
y
a
n

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
a
d
a
m
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
a
m

�
�
C
A
T
�
N
O
U
N
�
�
R
O
O
T
�
k
a
d
I
n
�
�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
N
O
N
E
�
�
C
A
S
E
�
G
E
N
�
�
�
�
�
k
a
d
I
n
I
n

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
s
u
s
�
�
S
E
N
S
E
�
P
O
S
�
�
C
O
N
V
�
N
O
U
N
�
M
A
�
�
T
Y
P
E
�
I
N
F
I
N
I
T
I
V
E
�

�
A
G
R
�
�
S
G
�
�
P
O
S
S
�
�
S
G
�
�
C
A
S
E
�
A
C
C
�
�
�
�
�
s
u
s
m
a
s
I
n
I

�
�
C
A
T
�
V
E
R
B
�
�
R
O
O
T
�
i
s
t
e
�
�
S
E
N
S
E
�
P
O
S
�
�
T
A
M
�
�
P
A
S
T
�
�
A
G
R
�
�
S
G
�
�
�
�
�
i
s
t
e
d
i

�
P
E
R
I
O
D
�
�
�
�
	

�
��

F
u
tu
r
e
W
o
r
k

C
u
rren

tly
ou

r
gram

m
ar

can
n
ot

h
an

d
le

d
iscon

tin
u
ou

s
con

stitu
en

ts
an

d
certain

lon
g

d
istan

ce
scram

b
lin

gs�
A

lth
ou

gh
th

ese
are

seen
very

rarely
in

T
u
rk

ish
tex

t�

ou
r

gram
m

ar
can

b
e

ex
ten

d
ed

to
h
an

d
le

th
ese�

T
h
e

in
form

ation
can

also
b

e

p
lan

n
ed

b
efore

b
ein

g
sen

t
to

th
e

gen
erator�

T
h
is

p
lan

n
in

g
can

b
e

d
on

e
u
sin

g

sy
n
tactic

cu
es

in
th

e
sou

rce
lan

gu
age

in
m

ach
in

e
tran

slation
 ��

��!
or

u
sin

g

C
en

terin
g

T
h
eory

 ��!
an

d
giv

en
versu

s
n
ew

in
form

ation
 ��!�

W
e

h
ave

d
esign

ed
an

d
im

p
lem

en
ted

ou
r

gen
erator

tak
in

g
in

to
con

sid
eration

th
at�

it
can

also
b

e
u
sed

for
in

terlin
gu

al
m

ach
in

e
tran

slation
or

w
ith

a
strategic

gen
erator�

as
d
em

on
strated

in
F

igu
re

����



C
H
A
P
T
E
R
�
�
E
X
A
M
P
L
E
O
U
T
P
U
T
S
A
N
D
F
U
T
U
R
E
W
O
R
K

���

Interlingual MT:

Other Generation Applications:

Turkish
Text

Strategic

Generator

Interlingua

Turkish

Text

Case-frame

Case-frame

Turkish
Tactical 

Generator

Turkish

Generator
Tactical 

F
igu

re
����

F
u
tu

re
w

ork
�



C
h
a
p
te
r
�

C
o
n
c
lu
sio

n
s

In
th

is
th

esis�
w

e
h
ave

p
resen

ted
th

e
h
igh

ligh
ts

of
ou

r
w

ork
on

tactical
gen

eration

in
T

u
rk

ish



a
free

con
stitu

en
t

ord
er

lan
gu

age
w

ith
agglu

tin
ative

w
ord

stru
ctu

res�

In
ad

d
ition

to
th

e
con

ten
t

in
form

ation
�
ou

r
gen

erator
takes

as
in

p
u
t

th
e

in
form

a�

tion
stru

ctu
re

of
th

e
sen

ten
ce

�top
ic�

focu
s

an
d

b
ack

grou
n
d
�

an
d

u
ses

th
ese

to

select
th

e
ap

p
rop

riate
w

ord
ord

er�
In

th
e

ab
sen

ce
of

an
y

in
form

ation
stru

ctu
re

con
stitu

en
ts�

ou
r

gen
erator

gen
erates

sen
ten

ces
in

a
d
efau

lt
ord

er�

O
u
r

gram
m

ar
u
ses

a
righ

t�lin
ear

ru
le

b
ack

b
on

e
w

h
ich

im
p
lem

en
ts

a
�recu

rsive�

�
n
ite

state
m

ach
in

e
for

d
ealin

g
w

ith
altern

ativ
e

w
ord

ord
ers�

T
h
e

recu
rsive

b
e�

h
av

iou
r

of
th

is
�
n
ite

state
m

ach
in

e
com

es
from

th
e

fact
th

at�
in

d
iv

id
u
al

ad
ju

n
ct

or
argu

m
en

t
con

stitu
en

ts
can

also
em

b
ed

sen
ten

tial
clau

ses�
T

h
ese

sen
ten

tial

clau
ses

are
gen

erated
u
sin

g
th

e
sam

e
tran

sition
s

w
ith

th
e

sen
ten

ces�

W
e

h
ave

also
p
rov

id
ed

for
con

stitu
en

t
ord

er
an

d
sty

listic
variation

s
w

ith
in

n
ou

n
p
h
rases

b
ased

on
certain

em
p
h
asis

an
d

form
ality

featu
res�

O
u
r

aim
w

as

to
b
u
ild

a
w

id
e�coverage

gen
erator

for
T

u
rk

ish
for

u
se

in
a

m
ach

in
e

tran
slation

ap
p
lication

�
W

e
p
lan

to
u
se

th
is

gen
erator

in
a

p
rototy

p
e

tran
sfer�b

ased
h
u
m

an

assisted
m

ach
in

e
tran

slation
sy

stem
from

E
n
glish

to
T

u
rk

ish
�

w
h
ere

th
e

d
om

ain

of
tran

slation
is

com
p
u
ter

m
an

u
als�

W
e

h
ave

d
esign

ed
th

e
tactical

gen
erator

tak
in

g
in

to
con

sid
eration

th
at

it
can

also
b

e
u
sed

in
in

terlin
gu

al
m

ach
in

e
tran

slation
or

w
ith

a
strategic

gen
erator�

S
in

ce
con

cep
ts

lik
e

lon
g

d
istan

ce
scram

b
lin

gs
an

d
d
iscon

tin
u
ou

s
con

stitu
en

ts
are

���



C
H
A
P
T
E
R
�
�
C
O
N
C
L
U
S
IO
N
S

���

rarely
seen

in
tech

n
ical

d
ocu

m
en

ts�
w

e
op

ted
n
ot

to
d
eal

w
ith

th
em

�
b
u
t

ou
r

gram
m

ar
can

b
e

ex
ten

d
ed

to
cover

th
ese�



B
ib
lio
g
r
a
p
h
y

 �!
C

�
B

ark
er�

J�
H

an
kam

er�
an

d
J�

M
oore�

W
a

an
d

ga
in

T
u
rk

ish
�

In

D
�

K
atarzy

n
a�

P
�

F
arrell�

an
d

E
�

M
�

B
ikan

d
i�

ed
itors�

G
ram

m
atical

R
ela�

tion
s


C
S
L
I
L
ectu

re
N
otes�

C
en

ter
for

th
e

S
tu

d
y

of
L

an
gu

age
an

d
In

form
a�

tion
�

S
tan

ford
�

C
a��

�����

 �!
R

�
D

ale�
G
en
eratin

g
R
eferrin

g
E
xpression

s�
M

IT
P

ress�
�����

 �!
C

�
D

ick
�

C
lassi�

cation
B

ased
L

an
gu

age
G

en
eration

in
T

u
rk

ish
�

M
aster�s

th
esis�

D
ep

artm
en

t
of

A
rti�

cial
In

telligen
ce

U
n
iv

ersity
of

E
d
in

b
u
rgh

�
�����

 �!
E

�
E

�
E

rgu
van

l��
T
h
e
F
u
n
ction

of
W
ord

O
rder

in
T
u
rkish

G
ram

m
ar�

P
h
D

th
esis�

U
n
iversity

of
C

aliforn
ia�

L
os

A
n
geles�

C
a��

�����

 �!
L

�
F

ed
d
er�

H
an

d
lin

g
S
y
n
tactic

A
ltern

ativ
es

in
a

R
eversib

le
G

ram
m

ar�
In

T
�

S
trzalk

ow
sk

i�
ed

itor�
R
eversible

G
ram

m
ar

in
N
atu

ral
L
an
gu
age

P
rocess�

in
g�

K
lu

w
er

A
cad

em
ic

P
u
b
lish

ers�
�����

 �!
Z

�
G


un
g
ord


u
�

A
n

H
P

S
G

A
n
aly

sis
of

T
u
rk

ish
R

elativ
e

C
lau

ses�
In

C
�

G
rover

an
d

E
�

V
alld

u
v
i�

ed
itors�

S
tu
dies

in
H
P
S
G

�
E

d
in

b
u
rgh

W
ork

in
g

P
ap

ers
in

C
ogn

itiv
e

S
cien

ce�
T

h
e

U
n
iv

ersity
of

E
d
in

b
u
rgh

�
C

en
tre

for
C

ogn
itive

S
ci�

en
ce�

M
arch

�����

 �!
E

�
H

a
ji�cov

(a�P
�
S
gall�

an
d

H
�S

kou
m

alov
(a�

Id
en

tify
in

g
T

op
ic

an
d

F
ocu

s
b
y

an

A
u
tom

atic
P

roced
u
re�

P
roceedin

gs
of

the
S
ixth

C
on
feren

ce
of

the
E
u
ropean

C
hapter

of
the

A
ssociation

for
C
om

pu
tation

al
L
in
gu
istics�

�����

 �!
B

�
H

o�
m

an
�
T
he

C
om

pu
tation

al
A
n
alysis

of
the

S
yn
tax

an
d
In
terpretation

of
�F

ree�
W
ord

O
rder

in
T
u
rkish

�
P

h
D

th
esis�

C
om

p
u
ter

an
d

In
form

ation

S
cien

ce�
U

n
iversity

of
P

en
n
sy

lvan
ia�

�����

���



B
IB
L
IO
G
R
A
P
H
Y

���

 �!
B

�
H

o�
m

an
�

In
tegratin

g
�free�

W
ord

O
rd

er
S
y
n
tax

an
d

In
form

ation
S
tru

c�

tu
re�

In
P
roceedin

gs
of

the
S
even

th
C
on
feren

ce
of

the
E
u
ropean

C
hapter

of

the
A
ssociation

for
C
om

pu
tation

al
L
in
gu
istics�

D
u
b
lin

�
Irelan

d
�

�����

 ��!
B

�
H

o�
m

an
�

A
C

C
G

A
p
p
roach

to
F

ree
W

ord
O

rd
er

L
an

gu
ages�

In
P
ro�

ceedin
gs

of
the

��
th

A
n
n
u
al

M
eetin

g
of

the
A
ssociation

for
C
om

pu
tation

al

L
in
gu
istics�

�����

 ��!
B

�
H

o�
m

an
�

T
ran

slatin
g

in
to

F
ree

W
ord

O
rd

er
L

an
gu

ages�
In

P
roceedin

gs

of
C
O
L
IN

G
����

C
op

en
h
agen

�
D

en
m

ark
�

�����

 ��!
E

�
H

ov
y�

O
verv

iew
�

In
H

�
U

szkoreit�
ed

itor�
S
u
rvey

of
the

S
tate

of
the

A
rt

in
H
u
m
an

L
an
gu
age

T
echn

ology�
A

vailab
le

as

h
ttp

���w
w

w
�cse�ogi�ed

u
�C

S
L

U
�H

L
T

su
rvey

�H
L
T

su
rvey�h

tm
l�

�����

 ��!
Y

�
K

�l�	caslan
�

In
form

ation
P

ackagin
g

in
T

u
rk

ish
�

M
aster�s

th
esis�

C
en

tre
for

C
ogn

itiv
e

S
cien

ce�
U

n
iversity

of
E

d
in

b
u
rgh

�
�����

 ��!
T

�
K

ork
m

az�
T

u
rk

ish
T

ex
t

G
en

eration
w

ith
S
y
stem

ic�F
u
n
ction

al
G

ram
m

ar�

M
aster�s

th
esis�

B
ilk

en
t

U
n
iversity�

D
ep

artm
en

t
of

C
om

p
u
ter

E
n
gin

eerin
g

an
d

In
form

ation
S
cien

ce�
Ju

n
e�

�����

 ��!
D

�
D

�
M

cD
on

ald
�

N
atu

ral
L

an
gu

age
G

en
eration

�
In

S
�

C
�

S
h
ap

iro�
ed

itor�

E
n
cyclopedia

of
A
rti�

cial
In
telligen

ce�
p
ages

���
����
C

h
icester�

Joh
n

W
iley

an
d

S
on

s�
�����

 ��!
D

�
J�

N
ap

oli�
S
yn
tax

�
T
heory

an
d
P
roblem

s�
O

x
ford

U
n
iversity

P
ress�

In
c��

N
ew

Y
ork

�
�����

 ��!
K

�
O

�
azer�

T
w

o�lev
el

d
escrip

tion
of

T
u
rk

ish
M

orp
h
ology�

In
P
roceedin

gs
of

the
S
ixth

C
on
feren

ce
of

the
E
u
ropean

C
hapter

of
the

A
ssociation

for
C
om

�

pu
tation

al
L
in
gu
istics�

A
p
ril

�����
A

fu
ll

version
ap

p
ears

in
L
iterary

a
n
d

L
in
gu
istic

C
om

pu
tin

g�
V

ol��
N

o���
�����

 ��!
E

�
R

eiter�
B

u
ild

in
g

N
atu

ral�lan
gu

age
G

en
eration

S
y
stem

s�
in

P
roceedin

gs
of

A
IP
E
W
orkshop�

A
u
gu

st
�����

 ��!
R

�
S
tein

b
erger�

T
reatin

g
F

ree
W

ord
O

rd
er

in
M

ach
in

e
T

ran
slation

�
C
O
L
�

IN
G


K
yoto


J
apan

�
�����



B
IB
L
IO
G
R
A
P
H
Y

���

 ��!
M

�
E

�
S
ty(s

an
d

S
�

S
�

Z
em

k
e�

In
corp

oratin
g

D
iscou

rse
A

sp
ects

in
E

n
glish


P
olish

M
T

�
T

ow
ard

s
R

ob
u
st

Im
p
lem

en
tation

�
R
ecen

t
A
dvan

ces
in

N
L
P

�

�����

 ��!
K

�T
aked

a�
N

�U
ram

oto�
T

�
N

asu
kaw

a�
an

d
T

�
T

su
tsu

m
i�
S
halt�

�
A
S
ym

m
et�

ric
M
achin

e
T
ran

slation
S
ystem

w
ith

C
on
ceptu

al
T
ran

sfer�
IB

M
R

esearch
�

T
ok

yo
R

esearch
L

ab
oratory�

����
S
an

b
ach

o�
C

h
iy

od
a�k

u
�

T
ok

yo
����

Jap
an

�

N
ovem

b
er

�����

 ��!
M

�
T

om
ita

an
d

E
�

H
�

N
y
b

erg�
G

en
eration

K
it

an
d

T
ran

sform
ation

K
it�

V
ersion

����
U

ser�s
M

an
u
al�

C
arn

egie
M

ellon
U

n
iv

ersity

C

en
ter

for
M

ach
in

e

T
ran

slation
�

O
ctob

er
�����

 ��!
R

�
U

n
d
erh

ill�
T
u
rkish

G
ram

m
ar�

T
h
e

M
IT

P
ress�

�����

 ��!
E

�
V

alld
u
v (i�

T
h
e

D
y
n
am

ics
of

In
form

ation
P

ackagin
g�

In
E

�
E

n
gd

ah
l�

ed
i�

tor�
In
tegratin

g
In
form

ation
S
tru

ctu
re

in
to

C
on
strain

t�ba
sed

an
d
C
ategorial

A
pproaches�

E
sp

rit
B

asic
R

esearch
P

ro
ject

�����
D

Y
A

N
A

���
R

ep
ort

R
����B

�

S
ep

tem
b

er
�����

 ��!
G

�
van

N
oord

�
A

n
O

verv
iew

of
H

ead
d
riven

B
ottom

�u
p

G
en

era�

tion
�

A
vailable

as
http���grid
let
ru

g
n
l��

�E
van

n
oord�papers�papers�gen

�

eration
�gen

eration

htm

l�
N

ovem
b

er
��

�����

 ��!
G

�van
N

oord
an

d
G

�N
eu

m
an

n
�S

y
n
tactic

gen
eration

�
In

H
�U

szkoreit�ed
itor�

S
u
rvey

of
the

S
tate

of
the

A
rt

in
H
u
m
an

L
an
gu
age

T
echn

ology�
A

vailab
le

as

h
ttp

���w
w

w
�cse�ogi�ed

u
�C

S
L

U
�H

L
T

su
rvey

�H
L
T

su
rvey�h

tm
l�

�����



A
p
p
e
n
d
ix

A

A
L
ist

o
f
S
u
�
x
e
s
M
a
k
in
g

A
d
v
e
r
b
ia
ls

T
h
e

follow
in

g
tab

le
lists

th
e

su
&

x
es

m
ak

in
g

tem
p

oral
an

d
m

an
n
er

ad
v
erb

ials�

S
u
�
x

R
o
le
s

E
x
a
m
p
le

#
r

���#
m

A
z

T
em

p
oral

A
d
am

eve
gelir

gelm
ez

u
y
u
d
u
�

#
d
H

���#
A

lH
T

em
p

oral�
M

an
n
er

A
n
n
em

gitti
gid

eli
u
y
u
yam

�y
oru

m
�

#
d
H

k
	cA

T
em

p
oral�

M
an

n
er

K

u	c
u

k
k
�rm

�z�
top

gittik
	ce

h
�zlan

d
��

#
ken

T
em

p
oral�

M
an

n
er

K
itap

ok
u
rk

en
u
y
u
m

u
	su

m
�

#
m

A
d
A

n
T

em
p

oral�
M

an
n
er

S
en

u
y
u
m

ad
an

gid
ey

im
�

#
y
H

p
T

em
p

oral�
M

an
n
er

K
�z�n

ca
y

ur
uy


up
gitti�

#
A

rA
k

M
an

n
er

K
o	sarak

u
zak

la	st��

#
cA

sIn
A

M
an

n
er

U
	crcas�n

a
d
�	sar�

	c�k
t��

#
A

���#
A

M
an

n
er�

T
em

p
oral

K
o	sa

ko	sa
gitti�

#
y
In

cA
M

an
n
er�

T
em

p
oral

B
en

gelin
ce

o
gitti�

#
y
A

lI
T

em
p

oral
S
en

geleli
o

u
y
u
yor�

���



A
p
p
e
n
d
ix

B

G
a
p
p
e
d
S
e
n
te
n
tia

l
C
la
u
se
s

T
h
e

follow
in

g
tab

les
d
em

on
strate

th
e

v
erb

form
s

of
sen

ten
tial

clau
ses

in
d
i�

eren
t

situ
ation

s�

R
o
le

V
o
ic
e

T
e
n
s
e

T
r
a
n
s
�

S
u
b
je
c
t

P
a
r
t
�F
o
r
m

E
x
a
m
p
le

A
g
en
t

A
ct�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
n

C�
o
cu
�g
a
elm

a
sa
ta
n
a
d
a
m

E
x
p
er�

P
res�

In
tra

n
s�

�
�
y
A
n

C�
o
k
u
y
u
y
a
n
�co
cu
k

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
C�
o
cu
�g
a
elm

ay
�
sa
ta
ca
k
a
d
a
m

In
tra

n
s�

�
�
y
A
cA

k
U
y
u
y
a
ca
k
�co
cu
k

P
a
st�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
m
H
�s

Y
em

e�g
in
i
y
em

i�s
�co
cu
k

N
a
rr�

In
tra

n
s�

�
�
m
H
�s

O
k
u
m
u
�s
�co
cu
k

P
a
ss�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�

�

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�

�

In
tra

n
s�

�
�

�

P
a
st�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�

�

N
a
rr�

In
tra

n
s�

�
�

�

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
n

C�
o
cu
�g
a
y
em

ek
y
ed
iren

k
a
d
�n

P
res�

In
tra

n
s�

�
�
y
A
n

C�
o
cu
�g
u
u
y
u
ta
n
k
a
d
�n

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
C�
o
cu
�g
a
y
em

ek
y
ed
irecek

k
a
d
�n

In
tra

n
s�

�
�
y
A
cA

k
C�
o
cu
�g
u
u
y
u
ta
ca
k
k
a
d
�n

P
a
st�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
m
H
�s

C�
o
cu
�g
a
y
em

ek
y
ed
irm

i�s
ka
d
�n

N
a
rr�

In
tra

n
s�

�
�
m
H
�s

C�
o
cu
�g
u
u
y
u
tm

u
�s
k
a
d
�n

���



A
P
P
E
N
D
IX

B
�
G
A
P
P
E
D
S
E
N
T
E
N
T
IA
L
C
L
A
U
S
E
S

���

R
o
le

V
o
ic
e

T
e
n
s
e

T
r
a
n
s
�

S
u
b
je
c
t

P
a
r
t
�F
o
r
m

E
x
a
m
p
le

P
a
tien

t
A
ct�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

A
d
a
m
�n

o
k
u
d
u
�g
u
k
ita

p

T
h
em

e
P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

A
d
a
m
�n

o
k
u
y
a
ca
�g
�
k
ita

p

In
tra

n
s�

�
�

�

P
a
ss�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
n

A
d
a
m

ta
ra
f�n

d
a
n
o
k
u
n
a
n
k
ita

p

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
A
d
a
m

ta
ra
f�n

d
a
n
o
k
u
n
a
ca
k
k
ita

p

In
tra

n
s�

�
�

�

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
a
y
ed
ird

i�g
i
y
em

ek

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
a
y
ed
irece�g

i
y
em

ek

In
tra

n
s�

�
�

�

S
o
u
rce

A
ctiv

e
P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
d
en
ize

ta
�s
a
tt��g

�
isk

ele

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
ev
e
y
�u
r�u
d
�u
�g
�u
o
k
u
l

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
d
en
ize

ta
�s
a
ta
ca
�g
�
isk

ele

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
ev
e
y
�u
r�u
y
ece�g

i
o
k
u
l

P
a
ssiv

e
P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

T
a�s�n

d
en
ize

a
t�ld

��g
�
isk

ele

P
res�

n
o
n
�sp

ec�
�
y
A
n

D
en
ize

ta
�s
a
t�la

n
isk

ele

In
tra

n
s�

�
�
y
A
n

O
k
u
la

y
�u
r�u
n
en

ev

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

T
a�s�n

d
en
ize

a
t�la

ca
�g
�
isk

ele

n
o
n
�sp

ec�
�
y
A
cA

k
D
en
ize

ta
�s
a
t�la

ca
k
isk

ele

In
tra

n
s�

�
�
y
A
cA

k
O
k
u
la

y
�u
r�u
n
ecek

ev

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

d
en
ize

ta
�s
a
tt�rd

��g
�
isk

ele

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
o
k
u
la
y
�u
r�u
tt�u

�g
�u
ev

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

d
en
ize

ta
�s
a
tt�ra

ca
�g
�
isk

ele

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
o
k
u
la
y
�u
r�u
tece�g

i
ev

G
o
a
l

A
ct�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
isk

eled
en

ta
�s
a
tt��g

�
d
en
iz

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
o
k
u
ld
a
n
y
�u
r�u
d
�u
�g
�u
ev

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
isk

eled
en

ta
�s
a
ta
ca
�g
�
d
en
iz

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
o
k
u
ld
a
n
y
�u
r�u
y
ece�g

i
ev

P
a
ss�

P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

T
a�s�n

isk
eled

en
a
t�ld

��g
�
d
en
iz

P
res�

n
o
n
�sp

ec�
�
y
A
n

�Isk
eled

en
ta
�s
a
t�la

n
d
en
iz

In
tra

n
s�

�
�
y
A
n

E
v
d
en

y
�u
r�u
n
en

o
k
u
l

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

T
a�s�n

isk
eled

en
a
t�la

ca
�g
�
d
en
iz

n
o
n
�sp

ec�
�
y
A
cA

k
�Isk

eled
en

ta
�s
a
t�la

ca
k
d
en
iz

In
tra

n
s�

�
�
y
A
cA

k
E
v
d
en

y
�u
r�u
n
ecek

o
k
u
l

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

isk
eled

en
ta
�s
a
tt�rd

��g
�
d
en
iz

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
ev
d
en

y
�u
r�u
tt�u

�g
�u
o
k
u
l

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

isk
eled

en
ta
�s
a
tt�ra

ca
�g
�
d
en
iz

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
y
�u
r�u
tece�g

i
o
k
u
l



A
P
P
E
N
D
IX

B
�
G
A
P
P
E
D
S
E
N
T
E
N
T
IA
L
C
L
A
U
S
E
S

���

R
o
le

V
o
ic
e

T
e
n
s
e

T
r
a
n
s
�

S
u
b
je
c
t

P
a
r
t
�F
o
r
m

E
x
a
m
p
le

L
o
c�

A
ctiv

e
P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
k
ita

p
o
k
u
d
u
�g
u
m
a
sa

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
u
y
u
d
u
�g
u
y
a
ta
k

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
k
ita

p
o
k
u
y
a
ca
�g
�
m
a
sa

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
o
k
u
ld
a
n
u
y
u
y
a
ca
�g
�
y
a
ta
k

P
a
ssiv

e
P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

k
ita

b
�n

o
k
u
n
d
u
�g
u
m
a
sa

P
res�

n
o
n
�sp

ec�
�
y
A
n

k
ita

p
o
k
u
n
a
n
m
a
sa

In
tra

n
s�

�
�
y
A
n

u
y
u
n
a
n
y
a
ta
k

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

k
ita

b
�n

o
k
u
n
a
ca
�g
�
m
a
sa

n
o
n
�sp

ec�
�
y
A
cA

k
k
ita

p
o
k
u
n
a
ca
k
m
a
sa

In
tra

n
s�

�
�
y
A
cA

k
U
y
u
n
a
ca
k
y
a
ta
k

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
a
y
em

ek
y
ed
ird

i�g
i
m
a
sa

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
ev
d
en

u
y
u
ttu

�g
u
m
a
sa

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
a
y
em

ek
y
ed
irece�g

i
m
a
sa

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
u
y
u
ta
ca
�g
�
y
a
ta
k

B
en
ef�

A
ctiv

e
P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

k
ita

p
o
k
u
d
u
�g
u
�co
cu
k

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

k
ita

p
o
k
u
y
a
ca
�g
�
�co
cu
k

In
tra

n
s�

�
�

�

P
a
ssiv

e
P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

K
ita

b
�n

o
k
u
n
d
u
�g
u
�co
cu
k

P
res�

n
o
n
�sp

ec�
�
y
A
n

K
ita

p
o
k
u
n
a
n
�co
cu
k

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

K
ita

b
�n

o
k
u
n
a
ca
�g
�
�co
cu
k

n
o
n
�sp

ec�
�
y
A
cA

k
K
ita

p
o
k
u
n
a
ca
k
�co
cu
k

In
tra

n
s�

�
�

�

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�

�

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�

�

In
tra

n
s�

�
�

�

C
�o
b
j

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

y
em

ek
y
ed
ird

i�g
i
�co
cu
k

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

u
y
u
ttu

�g
u
�co
cu
k

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

y
em

ek
y
ed
irece�g

i
�co
cu
k

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

u
y
u
ta
ca
�g
�
�co
cu
k



A
P
P
E
N
D
IX

B
�
G
A
P
P
E
D
S
E
N
T
E
N
T
IA
L
C
L
A
U
S
E
S

���

R
o
le

V
o
ic
e

T
e
n
s
e

T
r
a
n
s
�

S
u
b
je
c
t

P
a
r
t
�F
o
r
m

E
x
a
m
p
le

R
ec�

A
ctiv

e
P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

k
ita

p
v
erd

i�g
i
�co
cu
k

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

k
ita

p
v
erece�g

i
�co
cu
k

In
tra

n
s�

�
�

�

P
a
ssiv

e
P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

K
ita

b
�n

v
erild

i�g
i
�co
cu
k

P
res�

n
o
n
�sp

ec�
�
y
A
n

K
ita

p
v
erilen

�co
cu
k

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

K
ita

b
�n

v
erilece�g

i
�co
cu
k

n
o
n
�sp

ec�
�
y
A
cA

k
K
ita

p
v
erilecek

�co
cu
k

In
tra

n
s�

�
�

�

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

a
d
a
m
a
k
ita

p
v
erd

ird
i�g
i
�co
cu
k

P
res�

In
tra

n
s�

�
�

�

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

a
d
a
m
a
k
ita

p
v
erd

irece�g
i
�co
cu
k

In
tra

n
s�

�
�

�

T
im

e
A
ctiv

e
P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

A
d
a
m
�n

elm
a
y
�
sa
tt��g

�
za
m
a
n


s
�u
re

D
u
r
�

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
u
y
u
d
u
�g
u
za
m
a
n


s
�u
re

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

A
d
a
m
�n

elm
a
y
�
sa
ta
ca
�g
�
za
m
a
n


s
�u
re

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
u
y
u
y
a
ca
�g
�
za
m
a
n


s
�u
re

P
a
ssiv

e
P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

K
ita

b
�n

o
k
u
n
d
u
�g
u
za
m
a
n


s
�u
re

P
res�

n
o
n
�sp

ec�
�
y
A
n

K
ita

p
o
k
u
n
a
n
za
m
a
n


s
�u
re

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

O
k
u
la

y
�u
r�u
n
d
�u
�g
�u
za
m
a
n

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

K
ita

b
�n

o
k
u
n
a
ca
�g
�
za
m
a
n


s
�u
re

n
o
n
�sp

ec�
�
y
A
cA

k
K
ita

p
o
k
u
n
a
ca
k
za
m
a
n


s
�u
re

In
tra

n
s�

�
�
y
A
cA

k
O
k
u
la

y
�u
r�u
n
ecek

za
m
a
n

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

y
em

ek
y
ed
ird

i�g
i
za
m
a
n


s
�u
re

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
u
y
u
ttu

�g
u
za
m
a
n


s
�u
re

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

y
em

ek
y
ed
irece�g

i
za
m
a
n


s
�u
re

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
u
y
u
ta
ca
�g
�
za
m
a
n


s
�u
re

P
la
ce

A
ctiv

e
P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
y
em

ek
y
ed
i�g
i
m
a
sa

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

C�
o
cu
�g
u
n
y
�u
r�u
d
�u
�g
�u
y
o
l

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
y
em

ek
y
iy
ece�g

i
m
a
sa

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

C�
o
cu
�g
u
n
y
�u
r�u
y
ece�g

i
y
o
l

P
a
ssiv

e
P
a
st


T
ra
n
s�

sp
ec�

�
d
H
k
�
P
O
S
S

Y
em

e�g
in

y
en
d
i�g
i
m
a
sa

P
res�

n
o
n
�sp

ec�
�
y
A
n

Y
em

ek
y
en
ilen

m
a
sa

In
tra

n
s�

�
�
y
A
n

Y
�u
r�u
n
en

y
o
l

F
u
t�

T
ra
n
s�

sp
ec�

�
y
A
cA

k
�
P
O
S
S

Y
em

e�g
in

y
en
ece�g

i
m
a
sa

n
o
n
�sp

ec�
�
y
A
cA

k
Y
em

ek
y
en
ecek

m
a
sa

In
tra

n
s�

�
�
y
A
cA

k
Y
�u
r�u
n
ecek

y
o
l

C
a
u
s�

P
a
st


T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
a
y
em

ek
y
ed
ird

i�g
i
m
a
sa

P
res�

In
tra

n
s�

�
�
d
H
k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
y
�u
r�u
tt�u

�g
�u
y
o
l

F
u
t�

T
ra
n
s�

sp
ec�


n
o
n
�sp

ec�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
a
y
em

ek
y
ed
irece�g

i
m
a
sa

In
tra

n
s�

�
�
y
A
cA

k
�
P
O
S
S

K
a
d
�n
�n

�co
cu
�g
u
y
�u
r�u
tece�g

i
y
o
l



A
p
p
e
n
d
ix

C

E
x
a
m
p
le
s
fr
o
m

C
o
m
p
u
te
r

M
a
n
u
a
ls

E
x
a
m
p
le

�
�

I
n
p
u
t
�

�
D
o
s
y
a
l
a
r
d
a
k
i
b
e
l
g
e
l
e
r
l
e
C
a
l
I
S
m
a
g
O
r
U
n
t
U
s
U
h
e
r
g
O
s
t
e
r
i
l
d
i
G
i
n
d
e
�

�
d
o
s
y
a
b
i
l
g
i
i
s
t
e
m
i
n
d
e
�
e
n
s
o
n
k
u
l
l
a
n
d
I
G
I
n
I
z
d
o
s
y
a
n
I
n
a
d
I
y
e
r
a
l
I
r

�
�
s
�
f
o
r
m
f
i
n
i
t
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


y
e
r
�
a
l


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
r
e
s
e
n
t
	

�
a
s
p
e
c
t
a
o
r
i
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


a
d


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

���



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e

�
	
	
	
	
	

�
p
o
s
s
e
s
s
o
r

�
�
r
o
l
e
s

�
�
r
o
l
e
t
h
e
m
e
	

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


k
u
l
l
a
n


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
a
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	

�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


d
o
s
y
a


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e

�
	
	
	
	
	
	
	
	
	

�
a
d
j
u
n
c
t
s

�
�
t
i
m
e

�
�
p
�
n
a
m
e


s
o
n


	

�
i
n
t
e
n
s
i
f
i
e
r

�
�
d
e
g
r
e
e


e
n


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

�
c
o
n
t
r
o
l

�
�
i
s

�
�
f
o
c
u
s
s
u
b
j
e
c
t
	
	
	
	
	

�
a
d
j
u
n
c
t
s

�
�
p
l
a
c
e

�
�
r
e
f
e
r
e
n
t



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
a
r
g

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


i
s
t
e
m


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


b
i
l
g
i


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


d
o
s
y
a


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	

�
t
i
m
e

�
�
r
o
l
e
s

�
�
r
o
l
e
f
a
c
t
	

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
p
a
s
s
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


g
O
s
t
e
r


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
a
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


g
O
r
U
n
t
U


	
	
	

�
a
g
r



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
	

�
a
r
g

�
�
s
�
f
o
r
m
i
n
f
�
d
e
f
�
a
c
t
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


C
a
l
I
S


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
i
n
s
t
r
u
m
e
n
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


b
e
l
g
e


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
s
p
e
c
�
r
e
l

�
�
r
e
l
a
t
i
o
n
l
o
c
a
t
i
o
n
	

�
a
r
g
u
m
e
n
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


d
o
s
y
a


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	

�
s
e
m
�
�
t
e
m
p
o
r
a
l
�
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

�
a
d
j
u
n
c
t
s

�
�
m
a
n
n
e
r

�
�
q
u
a
n
t
i
f
i
e
r

�
�
r
o
o
t
h
e
r
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

O
u
t
p
u
t
�





C
A
T
�
N
O
U
N
�


R
O
O
T
�
d
o
s
y
a
�


A
G
R
�
�
P
L
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
L
O
C
�



C
O
N
V
�
A
D
J
�
R
E
L
�
�
�
�
�
d
o
s
y
a
l
a
r
d
a
k
i





C
A
T
�
N
O
U
N
�


R
O
O
T
�
b
e
l
g
e
�


A
G
R
�
�
P
L
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
I
N
S
�
�
�
�
�
b
e
l
g
e
l
e
r
l
e





C
A
T
�
V
E
R
B
�


R
O
O
T
�
C
a
l
I
S
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
N
O
U
N
�
M
A
�


T
Y
P
E
�
I
N
F
I
N
I
T
I
V
E
�



A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
C
a
l
I
S
m
a





C
A
T
�
N
O
U
N
�


R
O
O
T
�
g
O
r
U
n
t
U
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
N
O
M
�
�
�
�
�
g
O
r
U
n
t
U
s
U





C
A
T
�
A
D
J
�


R
O
O
T
�
h
e
r
�


T
Y
P
E
�
D
E
T
E
R
M
I
N
E
R
�
�
�
�
�
h
e
r





C
A
T
�
V
E
R
B
�


R
O
O
T
�
g
O
s
t
e
r
�


V
O
I
C
E
�
P
A
S
S
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
N
O
U
N
�
D
I
K
�



A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
L
O
C
�
�
�
�
�
g
O
s
t
e
r
i
l
d
i
G
i
n
d
e





C
A
T
�
N
O
U
N
�


R
O
O
T
�
d
o
s
y
a
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
d
o
s
y
a





C
A
T
�
N
O
U
N
�


R
O
O
T
�
b
i
l
g
i
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
b
i
l
g
i





C
A
T
�
N
O
U
N
�


R
O
O
T
�
i
s
t
e
m
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
L
O
C
�
�
�
�
�
i
s
t
e
m
i
n
d
e





C
A
T
�
A
D
V
E
R
B
�


R
O
O
T
�
e
n
�
�
�
�
�
e
n





C
A
T
�
A
D
J
�


R
O
O
T
�
s
o
n
�
�
�
�
�
s
o
n





C
A
T
�
V
E
R
B
�


R
O
O
T
�
k
u
l
l
a
n
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
A
D
J
�
D
I
K
�


P
O
S
S
�
�
P
L
�
�

�
�
�
k
u
l
l
a
n
d
I
G
I
n
I
z





C
A
T
�
N
O
U
N
�


R
O
O
T
�
d
o
s
y
a
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
G
E
N
�
�
�
�
�
d
o
s
y
a
n
I
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
a
d
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
I





C
A
T
�
V
E
R
B
�


R
O
O
T
�
y
e
r
�
a
l
�


S
E
N
S
E
�
P
O
S
�


T
A
M
�
�
A
O
R
I
S
T
�


A
G
R
�
�
S
G
�
�
�
�
�
y
e
r
�
a
l
I
r



P
E
R
I
O
D
�
�
�
�
�

E
x
a
m
p
le

�
�

I
n
p
u
t
�

�
k
u
l
l
a
n
I
m
t
a
n
I
t
I
m
a
l
a
n
I
n
d
a
b
e
l
g
e
b
i
C
i
m
i
n
i
t
a
n
I
m
l
a
y
a
n
m
e
t
i
n

�
t
a
n
I
t
I
m
I
n
I
n
a
d
I
y
e
r
a
l
I
r

�
�
s
�
f
o
r
m
f
i
n
i
t
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


y
e
r
�
a
l


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
r
e
s
e
n
t
	

�
a
s
p
e
c
t
a
o
r
i
s
t
	
	
	

�
c
o
n
t
r
o
l



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
i
s

�
�
f
o
c
u
s
s
u
b
j
e
c
t
	
	
	
	
	

�
a
d
j
u
n
c
t
s

�
�
p
l
a
c
e

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


a
l
a
n


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


t
a
n
I
t
I
m


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


k
u
l
l
a
n
I
m


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


a
d


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
p
o
s
s
e
s
s
o
r

�
�
r
o
l
e
s

�
�
r
o
l
e
a
g
e
n
t
	

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
	



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


t
a
n
I
m
l
a


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
a
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


b
i
C
i
m


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


b
e
l
g
e


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


t
a
n
I
t
I
m


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


m
e
t
i
n


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

O
u
t
p
u
t
�





C
A
T
�
N
O
U
N
�


R
O
O
T
�
k
u
l
l
a
n
I
m
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
k
u
l
l
a
n
I
m





C
A
T
�
N
O
U
N
�


R
O
O
T
�
t
a
n
I
t
I
m
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
t
a
n
I
t
I
m





C
A
T
�
N
O
U
N
�


R
O
O
T
�
a
l
a
n
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
L
O
C
�
�
�
�
�
a
l
a
n
I
n
d
a



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���





C
A
T
�
N
O
U
N
�


R
O
O
T
�
b
e
l
g
e
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
b
e
l
g
e





C
A
T
�
N
O
U
N
�


R
O
O
T
�
b
i
C
i
m
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
A
C
C
�
�
�
�
�
b
i
C
i
m
i
n
i





C
A
T
�
V
E
R
B
�


R
O
O
T
�
t
a
n
I
m
l
a
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
A
D
J
�
Y
A
N
�
�
�
�
�
t
a
n
I
m
l
a
y
a
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
m
e
t
i
n
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
m
e
t
i
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
t
a
n
I
t
I
m
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
G
E
N
�
�
�
�
�
t
a
n
I
t
I
m
I
n
I
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
a
d
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
N
O
M
�
�
�
�
�
a
d
I





C
A
T
�
V
E
R
B
�


R
O
O
T
�
y
e
r
�
a
l
�


S
E
N
S
E
�
P
O
S
�


T
A
M
�
�
A
O
R
I
S
T
�


A
G
R
�
�
S
G
�
�
�
�
�
y
e
r
�
a
l
I
r



P
E
R
I
O
D
�
�
�
�
�

E
x
a
m
p
le

�
�

I
n
p
u
t
�

�
M
e
t
n
i
y
a
z
a
r
k
e
n
k
u
l
l
a
n
a
b
i
l
e
c
e
G
i
n
i
z
i
S
l
e
v
t
u
S
l
a
r
I
n
I
i
C
e
r
e
n

�
l
i
s
t
e
n
i
n
g
O
r
U
n
t
U
n
U
n
a
l
t
b
O
l
U
m
U
n
d
e
g
O
s
t
e
r
i
l
m
e
s
i
n
i
s
e
C
e
b
i
l
i
r
s
i
n
i
z

�
�
s
�
f
o
r
m
f
i
n
i
t
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


s
e
C


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
m
o
d
a
l
i
t
y
y
a
b
i
l
	

�
t
e
n
s
e
p
r
e
s
e
n
t
	

�
a
s
p
e
c
t
a
o
r
i
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
	

�
a
r
g

�
�
s
�
f
o
r
m
i
n
f
�
d
e
f
�
a
c
t
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
p
a
s
s
i
v
e
	



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


g
O
s
t
e
r


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


l
i
s
t
e


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
r
o
l
e
s

�
�
r
o
l
e
a
g
e
n
t
	

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


i
C
e
r


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
a
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


l
i
s
t
e


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	

�
d
i
r
�
o
b
j

�
�
r
o
l
e
s

�
�
r
o
l
e
t
h
e
m
e
	

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


k
u
l
l
a
n


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
m
o
d
a
l
i
t
y
y
a
b
i
l
	

�
t
e
n
s
e
f
u
t
u
r
e
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


t
u
S


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


i
S
l
e
v


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e

�
	
	
	
	
	
	
	

�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	

�
a
d
j
u
n
c
t
s

�
�
t
i
m
e

�
�
a
d
v
�
t
y
p
e
w
h
i
l
e
	

�
a
r
g
u
m
e
n
t

�
�
s
�
f
o
r
m
a
d
v
e
r
b
i
a
l
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


y
a
z


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
r
e
s
e
n
t
	

�
a
s
p
e
c
t
a
o
r
i
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
d
i
r
�
o
b
j

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
c
o
n
c
e
p
t


m
e
t
i
n


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e

�
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

�
l
o
c
a
t
i
o
n

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


b
O
l
U
m


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
m
o
d
i
f
i
e
r

�
�
q
u
a
l
i
t
a
t
i
v
e

�
�
p
�
n
a
m
e


a
l
t


	
	
	
	
	

�
p
o
s
s
e
s
s
o
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


g
O
r
U
n
t
U


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

O
u
t
p
u
t
�





C
A
T
�
N
O
U
N
�


R
O
O
T
�
m
e
t
i
n
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
A
C
C
�
�
�
�
�
m
e
t
n
i





C
A
T
�
V
E
R
B
�


R
O
O
T
�
y
a
z
�


S
E
N
S
E
�
P
O
S
�


T
A
M
�
�
A
O
R
I
S
T
�


C
O
N
V
�
A
D
V
E
R
B
�
K
E
N
�
�

�
�
�
y
a
z
a
r
k
e
n





C
A
T
�
V
E
R
B
�


R
O
O
T
�
k
u
l
l
a
n
�


S
E
N
S
E
�
P
O
S
�


C
O
M
P
�
Y
A
B
I
L
�


C
O
N
V
�
A
D
J
�
Y
A
C
A
K
�



P
O
S
S
�
�
P
L
�
�
�
�
�
k
u
l
l
a
n
a
b
i
l
e
c
e
G
i
n
i
z





C
A
T
�
N
O
U
N
�


R
O
O
T
�
i
S
l
e
v
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
i
S
l
e
v





C
A
T
�
N
O
U
N
�


R
O
O
T
�
t
u
S
�


A
G
R
�
�
P
L
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
A
C
C
�
�
�
�
�
t
u
S
l
a
r
I
n
I





C
A
T
�
V
E
R
B
�


R
O
O
T
�
i
C
e
r
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
A
D
J
�
Y
A
N
�
�
�
�
�
i
C
e
r
e
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
l
i
s
t
e
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
G
E
N
�
�
�
�
�
l
i
s
t
e
n
i
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
g
O
r
U
n
t
U
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
G
E
N
�
�

�
�
�
g
O
r
U
n
t
U
n
U
n





C
A
T
�
A
D
J
�


R
O
O
T
�
a
l
t
�
�
�
�
�
a
l
t





C
A
T
�
N
O
U
N
�


R
O
O
T
�
b
O
l
U
m
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
L
O
C
�
�
�
�
�
b
O
l
U
m
U
n
d
e





C
A
T
�
V
E
R
B
�


R
O
O
T
�
g
O
s
t
e
r
�


V
O
I
C
E
�
P
A
S
S
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
N
O
U
N
�
M
A
�



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���



T
Y
P
E
�
I
N
F
I
N
I
T
I
V
E
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
A
C
C
�
�
�
�
�
g
O
s
t
e
r
i
l
m
e
s
i
n
i





C
A
T
�
V
E
R
B
�


R
O
O
T
�
s
e
C
�


S
E
N
S
E
�
P
O
S
�


C
O
M
P
�
Y
A
B
I
L
�


T
A
M
�
�
A
O
R
I
S
T
�


A
G
R
�
�
P
L
�
�

�
�
�
s
e
C
e
b
i
l
i
r
s
i
n
i
z



P
E
R
I
O
D
�
�
�
�
�

E
x
a
m
p
le
�
�

I
n
p
u
t
�

�
g
O
r
U
n
t
U
d
e
k
i
i
k
i
n
c
i
s
a
t
I
r
�
y
U
r
U
r
l
U
k
t
e
k
i
k
e
n
a
r
b
o
S
l
u
G
u
v
e
s
e
k
m
e

�
n
o
k
t
a
s
I
a
y
a
r
l
a
r
I
n
I
g
O
s
t
e
r
e
n
O
l
C
e
k
s
a
t
I
r
I
d
I
r

�
�
s
�
f
o
r
m
f
i
n
i
t
e
	

�
c
l
a
u
s
e
�
t
y
p
e
a
t
t
r
i
b
u
t
i
v
e
	

�
r
e
l
i
s
�
a
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t
t
o
�
b
e
	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
r
e
s
e
n
t
	

�
a
s
p
e
c
t
a
o
r
i
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


s
a
t
I
r


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
m
o
d
i
f
i
e
r

�
�
o
r
d
i
n
a
l

�
�
o
r
d
e
r
�
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
s
p
e
c
�
r
e
l

�
�
r
e
l
a
t
i
o
n
l
o
c
a
t
i
o
n
	

�
a
r
g
u
m
e
n
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


g
O
r
U
n
t
U


	
	
	

�
a
g
r



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	

�
s
e
m
�
�
t
e
m
p
o
r
a
l
�
	
	
	
	
	
	
	
	
	
	
	
	
	

�
p
r
e
d
�
p
r
o
p
e
r
t
y

�
�
r
o
l
e
s

�
�
r
o
l
e
a
g
e
n
t
	

�
a
r
g

�
�
s
�
f
o
r
m
p
a
r
t
i
c
i
p
l
e
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


g
O
s
t
e
r


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	

�
t
e
n
s
e
p
a
s
t
	
	
	

�
a
r
g
u
m
e
n
t
s

�
�
s
u
b
j
e
c
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


s
a
t
I
r


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


O
l
C
e
k


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	
	
	

�
d
i
r
�
o
b
j

�
�
c
o
n
j
v
e
	

�
e
l
e
m
e
n
t
s

�
�
m
u
l
t
i
p
l
e
�

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


b
o
S
l
u
k


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
a
r
g

�
�
c
o
n
c
e
p
t


k
e
n
a
r


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r

�
�
s
p
e
c
�
r
e
l

�
�
r
e
l
a
t
i
o
n
l
o
c
a
t
i
o
n
	

�
a
r
g
u
m
e
n
t

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


y
U
r
U
r
l
U
k


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	

�
s
e
m
�
�
t
e
m
p
o
r
a
l
�
	
	
	
	
	
	
	
	
	
	
	
	

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


a
y
a
r


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
p
l
u
r
a
l
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
a
r
g

�
�
c
o
n
c
e
p
t


n
o
k
t
a


	
	
	

�
a
g
r

�
�
n
u
m
b
e
r
s
i
n
g
u
l
a
r
	

�
p
e
r
s
o
n
�
	
	
	
	
	

�
c
l
a
s
s
i
f
i
e
r

�
�
r
e
f
e
r
e
n
t

�
�
r
o
l
e
s

�
�
r
o
l
e
a
c
t
	

�
a
r
g

�
�
s
�
f
o
r
m
i
n
f
�
d
e
f
�
a
c
t
	

�
c
l
a
u
s
e
�
t
y
p
e
p
r
e
d
i
c
a
t
i
v
e
	

�
v
o
i
c
e
a
c
t
i
v
e
	

�
s
p
e
e
c
h
�
a
c
t
d
e
c
l
a
r
a
t
i
v
e
	

�
v
e
r
b

�
�
r
o
o
t


s
e
k


	

�
s
e
n
s
e
p
o
s
i
t
i
v
e
	
	
	
	
	
	
	
	
	
	
	
	
	

�
s
p
e
c
i
f
i
e
r



A
P
P
E
N
D
IX

C
�
E
X
A
M
P
L
E
S
F
R
O
M
C
O
M
P
U
T
E
R
M
A
N
U
A
L
S

���

�
�
q
u
a
n

�
�
d
e
f
i
n
i
t
e
�
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

O
u
t
p
u
t
�





C
A
T
�
N
O
U
N
�


R
O
O
T
�
g
O
r
U
n
t
U
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
L
O
C
�



C
O
N
V
�
A
D
J
�
R
E
L
�
�
�
�
�
g
O
r
U
n
t
U
d
e
k
i





C
A
T
�
A
D
J
�


R
O
O
T
�
i
k
i
n
c
i
�


T
Y
P
E
�
O
R
D
I
N
A
L
�
�
�
�
�
i
k
i
n
c
i





C
A
T
�
N
O
U
N
�


R
O
O
T
�
s
a
t
I
r
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
s
a
t
I
r





C
A
T
�
N
O
U
N
�


R
O
O
T
�
y
U
r
U
r
l
U
k
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
L
O
C
�



C
O
N
V
�
A
D
J
�
R
E
L
�
�
�
�
�
y
U
r
U
r
l
U
k
t
e
k
i





C
A
T
�
N
O
U
N
�


R
O
O
T
�
k
e
n
a
r
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
k
e
n
a
r





C
A
T
�
N
O
U
N
�


R
O
O
T
�
b
o
S
l
u
k
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
N
O
M
�
�
�
�
�
b
o
S
l
u
G
u





C
A
T
�
C
O
N
N
�


R
O
O
T
�
v
e
�
�
�
�
�
v
e





C
A
T
�
V
E
R
B
�


R
O
O
T
�
s
e
k
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
N
O
U
N
�
M
A
�


T
Y
P
E
�
I
N
F
I
N
I
T
I
V
E
�



A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
s
e
k
m
e





C
A
T
�
N
O
U
N
�


R
O
O
T
�
n
o
k
t
a
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
N
O
M
�
�
�
�
�
n
o
k
t
a
s
I





C
A
T
�
N
O
U
N
�


R
O
O
T
�
a
y
a
r
�


A
G
R
�
�
P
L
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
A
C
C
�
�
�
�
�
a
y
a
r
l
a
r
I
n
I





C
A
T
�
V
E
R
B
�


R
O
O
T
�
g
O
s
t
e
r
�


S
E
N
S
E
�
P
O
S
�


C
O
N
V
�
A
D
J
�
Y
A
N
�
�
�
�
�
g
O
r
t
e
r
e
n





C
A
T
�
N
O
U
N
�


R
O
O
T
�
O
l
C
e
k
�


A
G
R
�
�
S
G
�


P
O
S
S
�
N
O
N
E
�


C
A
S
E
�
N
O
M
�
�
�
�
�
O
l
C
e
k





C
A
T
�
N
O
U
N
�


R
O
O
T
�
s
a
t
I
r
�


A
G
R
�
�
S
G
�


P
O
S
S
�
�
S
G
�


C
A
S
E
�
N
O
M
�



C
O
N
V
�
V
E
R
B
�
N
O
N
E
�


T
A
M
�
�
P
R
E
S
�


C
O
P
U
L
A
�
�
�


A
G
R
�
�
S
G
�
�
�
�
�

s
a
t
I
r
I
d
I
r



P
E
R
I
O
D
�
�
�
�
�


